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SECTION 1I: SITE NARRATIVE



SAN GERMAN GROUNDWATER CONTAMINATION
San German Puerto Rico
October 2006

~ Site Location/Size:

The San German Groundwater Contamination site (CERCLIS ID No. PRN000205957) consists
of a ground water plume with no identified source(s) of contamination. The site is located in the
municipality of San German, Puerto Rico. The size of the plume has not been determined as yet,
but EPA is currently conducting work to better define the nature and extent of the contamination.

Site History:

The San German Urbano public water system consists of seven wells and two surface water
intakes serving an estimated population of 25,000 people. Three of these wells (i.e., Retifo, Lola
Rodriguez de Tio I, and Lola Rodriguez de Tio II) acted as an independent interconnected
system with approximately 800 connections. Quarterly ground water samples collected by the
system’s operator, the Puerto Rico Aqueduct and Sewer Authority (PRASA), indicate that the
chlorinated solvents tetrachloroethylene (PCE) and cis-1,2-dichloroethylene (¢is-1,2-DCE) have
been detected all three wells during the period 2001 to 2005. The maximum concentrations of
PCE, and cis-1,2-DCE detected in these wells durmg this perlod were 6.4 micrograms per liter
(ug/L) and 1.2 ug/L, respectively.

" 'On 17 January 2006, the Puerto Rico Department of Health (PRDOH) ordered PRASA to close

the Retiro well because of PCE concentrations exceeding the Maximum Contaminant Level

(MCL) of 5 ug/L. The order indicated that in addition to being detected in the Retiro well, PCE - -

was also detected in tap water samples collected from distributed water. PRASA responded to
this order by taking the well out of operation on 19 January 2006; the pump was removed on 1

* February 2006.

Ground water samples collected by EPA in June 2006 confirm the presence of PCE (1.6 ug/L)
and cis-1,2-DCE (1.5 ug/L) in Lola Rodriguez de Tio I. Trichloroethylene (TCE) was also
detected in this well at a concentration of 0.54 ug/L. Samples collected from background well El
Real showed a non detect for PCE, cis-1,2-DCE, and TCE.

Site Contamination/Contaminants:

~ The contaminants of concern are tetrachloroethylene (PCE), trichloroethylene (TCE), and cis-

1,2-dichloroethylene (cis-1,2-DCE).

Potential Impacts on Surrounding Community/Environment:

The interconnected system, consisting of the Retiro, Lola Rodriguez de Tio I, and Lola
Rodriguez de Tio II wells, serves a total population of 2,280 people. Wellhead Protection Areas
are delineated for the public supply wells, so the plume lies within a designated Wellhead
Protection Area.

Response Activities (io date):

EPA is currently conducting an investigation in the San German area in an attempt to locate the
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‘ source(s) of the contamination.
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HRS DOCUMENTATION RECORD

Name of Site: San German Ground Water Contamination

CERCLIS ID No.: PRN000205957 [Ref. 12, pp. 1-3]

EPA Region: 2 ' | » Date Prepared: August 2007
Street Address of Site: * State Road #122 (ak.a. Road 119) ’

County and State: San German, Puerto Rico 00683

General Location in the State: gouthwestem Puerto Rico

Topographic Map: | - San German, PR

Latitude: * 18° 05’ 4.1" North Longitude: * 67°02' 7.1" West

The sité consists of a ground water plume with no identified source(s) of contamination. Therefore, the reference point
for the site latitude and longitude coordinates is the center of the area of observed ground water contamination [Figure 1;
Refs. 1, p. 51595; 3, pp. 10, 12; 4, p. 1]-

* The street address, coordinates, and contaminant locations presented in this HRS documentation record identify the
general area the site is located. They represent one or more locations EPA considers to be part of the site based on the
screening information EPA used to evaluate the site for NPL listing. EPA lists national priorities among the known
“releases or threatened releases” of hazardous substances; thus, the focus is on the release, not p‘r'ecisely delineated
boundaries. A site is defined as where a hazardous substance has been “deposited, stored, placed, or otherwise coime to
be located.” Generally, HRS scoring and the subsequent listing of a release merely represent the initial determination
that a certain area may need to be addressed under CERCLA. Accordingly, EPA contemplates that the preliminary
description of facility boundaries at the time of scoring will be refined as more information is developed as to where the
contamination has come to be located.

Scores

Ground Water Pathway  100.00 .
Surface Water Pathway ~ Not Scored
Soil Exposure Pathway ~ Not Scored
Air Pathway Not Scored

HRS SITE SCORE 50.00
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HRS DOCUMENTATION RECORD--REVIEW COVER SHEET

Name of Site: San German vGround Water Contamination

CERCLIS ID No.: PRN000205957

Date Prepared: ‘August 2007

Contact Persohs‘ Vs

Site Investigations: : lldefonso Acosta (212) 637-4344
U.S. Environmental Protection Agency
New York, NY

Documentation Record: _-Dennis Munhall (212) 637-4343
U.S. Eavironmerital Protection Agency
New York, NY
Dennis Foerter, CHMM (732) 417-5842
Weston Solutions, Inc. (Region 2 SAT-2 contractor)
Edison, NJ

Pathways. Components, or Threats Not Scored

The surface water, soil exposure, and air pathways were not scored because the listing decision is not significantly
affected by those pathways. The site score is sufficient to list the site on the ground water pathway score.
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2a.

2b.

2c.

WORKSHEET FOR COMPUTING HRS SITE SCORE

San German Ground Water Contamination

Ground Water Migration Pathway Score (S,,,)
(from Table 3-1, line 13)

Surface Watér Overland/Flood Migration Component
(from Table 4-1, line 30)

Ground Water to Surface Water Migration Component
(from Table 4-25, line 28)

Surface Water Migration Pathway Score (S;,,)

Enter the larger of lines 2a and 2b as the pathway score.

Soil Exposure Pathway Score (S;)
(from Table 5-1, line 22)

Air Migration Pathway Score (S;)
(from Table 6-1, line 12)

Total of Sy, + Sy’ + 8,2 + S,2

HRS Site Score Divide the value on line 5
by 4 and take the square root

Not Scored

Not Scored

Not Scored

Not Scored

Not Scored

10,000

Uy
=
©
=4



GROUND WATER MIGRATION PATHWAY SCORESHEET
San German Ground Water Contamination

GROUND WATER MIGRATION PATHWAY MAXIMUM VALUE VALUE ASSIGNED
Factor Categories & Factors

Likelihood of Release to an Aquifer

Aquiifer: Bedrock Aquifer

1. Observed Release 550 550
2. Potential to Release

2a. Containment 10

2b.  Net Precipitation 10

2¢. Depth to Aquifer 5

2d. Travel Time 35

2e. Potential to Release 500

[lines 2a (2b+2c+2d)]

3. Likelihood of Release 550 550
Waste Characteristics
4. Toxicity/Mobility * ' 10,000
5. Hazardous Waste Quantity * 100
6. Waste Characteristics 100 32
Targets
7. Nearest Well 50 50
8. Population

8a. Level I Concentrations *E 22,800

8b. Level II Concentrations ‘ ** 0

8c.  Potential Contamination ** ' 0

8d. Population (lines 8a+8b+8¢c) ld 22,800
9. Resources 5 0
10. Wellhead Protection Area 20 20
11. Targets (lines 7+8d+9+10) *x 22,870
12. Targets (including overlaying aquifers) *x 22,870
13. Aquifer Score (lines 3x6x12 divided by 82,500) 100 100
GROUND WATER MIGRATION PATHWAY SCORE 100 100.00
(Sgw)
* Maximum value applies to waste characteristics category.
*x Maximum value not applicable.
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1.

10.

11.

12.

13.

14.

Foerter, Dennis J., Weston. Sampling Trip Report, Wallace lntematlonal DCNNo.:

REFERENCES

Description of the Reference

U.S. Environmental Protection Agency (EPA). Hazard Ranking System, Final Rule, Federal Register,
Volume 55, No. 241. December 14, 1990.- [137 pages].

. EPA. Superfund Chemical Data Matrix, SCDM Data Versions: 1/27/2004, Appendices B-I (Hazardous

Substances Factor Values). B-11 (Hazardous Substances Benchmarks, and C ( Svnom{m ), and 3/17/2004,
Trichloroethylene (TCE) updates. January and March 2004. [57 pages]

Gilliland, Gerry, Weston Solutions, Inc. (Weston). Latitude and Longitude Coordinates Worksheet, San
German Ground Water Contamination, San German, PR. July 31, 2007. [12 pages]
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Foerter, Dennis J., Weston. Project Noteto San German Ground Water Contamination File (W.A. No.:
52), Subject: PRDOH. Closure/Shutdown Order — Retiro Well October 24, 2006. [8 pages]

EPA Hazardous Waste Support Sectlon Record of Cgmmumcanon to ESAT/RSCC and attached CLP

Case#: 35465. June 29 - July 13, 2006. [178 pages]

Foerter, Denms J., Weston.. Letter to Ildefonso Aﬂsta, EPA, Sublect [Attached] Sampling Trip Report,

Contract No. EP-W-05-048. June 28,

2006. [14 pages]

Puerto Rico Environmental Quality Board (PREQB). Final Wellhead Protection Program. April 1991.
[158 pages]

EPA Region 2 Water, Wellhead Protection Program From htip://www.epa.gov/region02/water/whp.htm.
Web Page last updated on May 31, 2006; Accessed and printed on-October 11, 2006. [1 page]

EPA. Superfund Information Systems, Superfund Site Information, San German Ground. Water
Contamination. From http://cfpub.epa.gov/. Web Page last updated on December 20, 2006; Accessed and
printed on April 11, 2007. [3 pages] .

Foerter, Dennis J., Weston. Pro ect Note to San German Ground Water Contamination File (W. A. No.:
52), Subject: .San German Source Investigation. April 26, 2007. [15 pages]

W.0. No.: 20113.011.001.0053.00, Case No.: 36113. February 1,2007. [33 pages]

Michael, Adly, EPA RSCC ~ Region II. Record of Commuméatlon to Ildefonso Acosta, EPA, Subject:
[Attached] Quality Assured Data, Wallace International site, CLP case # 36113, SDGs # B3RS5, B3RS7.

B3RWO, total of 18 water and 32 soil s. amples analyzed for VOA. February 27, 2006. [264 pages]
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Review, Site: Acorn Cleaners, Case #; 36112. February 7-15, 2006. [95 pages]
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Review, Site: Abandoned Gulf Station, Case #: 36111. Febrnary 6-15, 2006. [114 pages]

Renken, Robert A., USGS, et al. Geology and Hydrogeology of the Caribbean Islands. Aquifer System of
the Commonwealth of Puerto Rico and the U.S. Virgin Islands: excerpts. USGS Professional Paper 1419.

2002. [8 pages] .

Rodriguez-Martinez, Jesis and Fernando Go6mez-Gémez, USGS Caribbean Science Water Center.
Geology and Hydrology Conditions.of the San Germén Ground Water Contamination Site, Preliminary
Report, IAG # DW14941962-01-3. March 21, 2007. [15 pages]

Gilliland, Gerald V., Weston. Project Note to San German Ground Water Contamination File (W.A. No.:

52), Subject: PRASA Well Construction Details. August 3, 2007. [4 pages]
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Foerter, Dennis, Weston. Site Logbook, San German Site Discover;
SAT2.20113.023.001. June 20, 2006. {8 pages]

Munch, J.W., ed., EPA National Exposure Research Laboratory. Method 502.2, Volatile Organic
Compounds in Water by Purge and Trap Capillary Column Gas Chromato hy with Photoionization and

Electrolytic Conductivity Detectors in Series, Revision 2= EPA Office of Research and Development.
1995. [35 pages]

Munch, J.W., ed., EPA National Exposure Research Laboratory. Method 524.2, Measurement of
able Organic Compounds in Water by Capillary Column Gas Chromatography/Mass Spectrome

Revision 4.1. EPA Office of Research and Development. 1995. [48 pages]

EPA. Multi-Media, Multi-Concentration, Organic Analytical Service for Superfund (SOM01.1). liminary

‘Report, 1AG # DW14941962-:01-3. EPA Office of Solid Waste and Emergency Response (OSWER)

Document 540-F-05-008. January 2006. [6 pages]

Foerter, Dennis J., Weston. Pre-CERCLIS Screening Report, San German Site Discovery Initiative, San
German, Puerto Rico, document Control No. SAT2.20113.023.249. Prepared for EPA. September 2006.

(34 pages]

Rodriguez, José M., USGS. Assessment of. Ground-Watef Withdrawals at Municipal Industrial Parks in
Puerto Rico, 2000; excerpts. Scientific Investigation Report 2004-5029. Prepared in cooperation with
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IN - Introduction

INTRODUCTION

The San German Ground Water Contamination site (CERCLIS ID No. PRN000205957) consists of a ground water
plume with no identified source(s) of contamination. It is located in the municipality of San German, Puerto Rico [Refs.
4,p. 1; 12, pp. 1-3]. The geographic coordinates of the site are 18° 05' 4.1" north latitude and 67° 02' 7.1" west longitude
[Figure 1; Refs. 3, pp. 10, 12; 4, p. 1]. ’

The San German Urbano public water system consists of seven wells and two surface water intakes serving an estimated
population of 25,000 people. Three of these wells (i.e., Retiro, Lola Rodriguez de Tio I [hereinafter referred to as “Lola
I”"], and Lola Rodriguez de Tio II [“Lola II"]) acted as an independent interconnected system with approximately 800
connections [Ref. 6, pp. 1-4]. Quarterly ground water samples collected by the system’s operator, Puerto Rico Aqueduct
and Sewer Authority (PRASA), indicate that the chlorinated solvents tetrachloroethylene (PCE) and cis-1,2-
dichloroethylene (cis=1,2-DCE) were detected in all three wells during the period 2001 to 2005. The maximum
concentrations of PCE and cis-1,2-DCE detected in these wells during this period were 6.4 micrograms per liter (ug/L)
and 1.2 ug/L, respectively [Ref. 5, pp. 1-2, 6, 9, 11, 14-26, 28-29, 31-35, 38-44].

On January 17, 2006, Puerto Rico Department of Health (PRDOH) ordered PRASA to close the Retiro well because of
PCE concentrations exceeding the Maximum Contamifiant Level (MCL) of § ug/L [Ref. 7, pp..2—6]. The order indicated
that in addition to being detected in the Retiro well, PCE was also detected in tap water samples collected from
distributed water [Ref. 7, pp. 3, 6]. PRASA responded to this order by taking the well out of operation on January 19,
2006; the pump was removed on February 1, 2006 [Ref. 7, pp. 7-8].

Ground water samples collected by U.S. Environmental Protection Agency (EPA) in June 2006 confirm the presence of
PCE (1.6 ng/L) and cis-1,2-DCE (1.5 pg/L) in Lola I [Refs. 8, pp. 17-18; 9, p. 5; 23, p. 4]. Trichloroethylene (TCE) was
also detected in this well at a concentration of 0.54 pg/L [Refs. 8, p. 18; 9, p. 5]. Samples collected from background
well El Real showed non-detects for PCE, cis-1,2-DCE, and TCE [Refs. 8, pp. 23-24; 9, p. 5; 23, p. 5].

In July 2006, EPA conducted a reconnaissance effort at 44 sites within the municipality of San German as part of a Site
Discovery Initiative to identify potential hazardous waste sites [Ref. 27, p. 1]. In January 2007, EPA conducted a source
investigation of three facilities in San German which were identified as potential sources to the ground water plume.
This investigation included two Preliminary Assessment/Site Inspections (PA/SI) and one Expanded Site Inspection
(ESI). These investigations included the use of direct-push technology to complete soil borings at each of the facilities.
Surface and subsurface soil samples and ground water samples were collected from these borings. Although chlorinated
solvents were detected at two of these facilities [Ref 13, pp. 1-15], EPA did not identify the source of ground water
contamination in the public supply wells during its investigations.

The interconnected water supply system consisting of the Retiro, Lolal, and Lola Il wells served an estimated population
0f 2,280 people in 2005 [Ref. 6, pp. 1-4]. Wellhead Protection Areas are delineated for the public supply wells, so the
plume lies within a designated Wellhead Protection Area [Refs. 10, pp. 29-45; 11, p. 1].




SD-Characterization and Containment
Soiirce No:: 1

SOURCE DESCRIPTION
22 SOURCE CHARACTERIZATION
' Numberjof the source: 1
Source Type of the source: , ‘Other
Name and description of Ithe source: Ground Water Plume — San German, Puerto Rico

* Sotirce 1 is considered a contaminated ground water plume of unknown volume without an identified source. Three
wells associated with PRASA’s San German Urbano Water system (i.e., Retiro, Lola I, and Lola II) acted as an
" independent interconnected system with approximately 800 connections [Ref. 6, p. 2]. Quarterly ground water samples
collected by PRASA indicate that the chlorinated solvents PCE and cis-1,2-DCE were detected in all three wells during
the period 2001 to 2005. The maximum concentrations of PCE and cis-1,2-DCE detected in these wells during this
period were 6.4 micrograms per liter (ug/L) and 1.2 pg/L, respectively [Ref. 5, pp. 1-2, 6, 9, 11, 14-26, 28-29, 31-35,
38-44). In January 2006, PRDOH ordered PRASA to close the Retiro well because the PCE concentxatlon exceeded the
MCL of 5 ug/L [Ref. 7, pp. 2-6].

Ground water samples collected by EPA in June: 2006 confirm the presence of PCE (1.6 pg/L) and cis-1,2-DCE (1.5
pg/L) in Lolal [Refs. 8, pp. 17-18; 9, p. 5; 23, p. 4]. TCE was.also detected in this well at 3 concentration of 0.54 ug/L.
[Refs. 8, p. 18; 9, p. 5]. In addition, PCE was detected at an estimated concentration below the sample quantitation limit -
(SQL) inthe Lola Il well [Refs. 8, p. 21; 9, pp. 5, 10; 23, p. 4]. EPA was unable to.collect a sample from the Retiro well
because the pump had been removed in February 2006 in response to PRDOH’s shutdown order [Refs. 7, pp. 7-8,9,p. -
3). Samples collected from backgmund well El Real showed non-detects for PCE, cis-1,2-DCE, and TCE [Refs. 8, pp.
23-24; 9, p. 5; 23, p. 5].

Location of the source, with reference to a map of the site:

The ground water plume is identified by contamination found in the Retiro, Lola I, and Lola I public supply wells. For
the purpose of this report, these wells represent a minimum of the plume extent. The well locations are shown in Figure
1. San German is located in the southwestern portion of Puérto Rico [Ref. 4, p. 1].

Containment

Release to ground water:

* Based on evidence of both hazardous substance migration (contamination detected in ground water samples collected

from thiree public supply wells) and due to the fact that there is nothing to prevent the plume from migrating further, a
containment factor of 10 is assigned [Refs. 1, p. 51596; 5, pp. 2, 6, 9, 11, 14-26, 28-29, 31-35, 38-44; 8, pp. 17-18].




SD- Hazardous Substances
Source No.: 1

2.4.1 Hazardous Substances

Ground water samples collected by PRASA from 2001 to 2005 and by EPA in 2006 show the presence of chlorinated
solvents in three public supply wells, as described below. Background sample locations and contaminant levels for
comparison to the contaminated samples collected during PRASA’s 2001 to 2005 sampling events are discussed in
Section 3.1.1 of this document. :

PRASA Quarterly Sampling — Ground Water Samples: 2001 to 2005

Quarterly ground water samples collected by PRASA indicate that PCE and cis-1,2-DCE were detected regularly in the
Lolal, LolaIl, and Retiro wells during the period 2001 to 2005 [Ref. 5, pp. 1-2, 6,9, 11, 14-26, 28-29, 31-35, 38—44].
Each sample listed below was collected and analyzed according to EPA Method 502.2 or EPA Method 524.2 [Ref. 5, pp.
2,6,9,11, 14-26, 28-29, 31-35, 38-44). The applicable concentration range of Method 502.2 is approximately 0.02—
200 pg/L [Ref. 24, p. 3]. The applicable concentration range of Method 524.2 can be 0.02-200 pg/L or 0.02-20 pg/L
[Ref, 25, p. 4]. Both methods have a number of quality controls, including demonstrations of capability, accuracy, and
precision; analysis of blanks and surrogates; and determinations of Method Detection Limits (MDL) for each analyte
[Refs. 24, pp. 14-17; 25, pp. 16-19]. EPA defines MDL as the “lowest concentration of analyte that a method can detect
reliably in either a sample or blank™ [Ref. 1, p. 51586]. In all cases where PRASA presented an MDL (a.k.a. LOD, Limit
of Detection) for PCE or cis-1,2-DCE, the value matches EPA’s current Contract Required Quantitation Limit (CRQL) of
0.50 ug/L for each compound [Refs. 5, pp. 1-2, 6, 9, 11, 14-26, 28-29, 31-35, 38-44; 26, p. 2].

Note: PRASA presented its analyte concentrations and MDLs in milligrams per liter (mg/L). EPA has converted those
values to pg/L for consistency with the EPA data presented in this report.

Lolal

Hazardous

Substance Evidence MDL (ug/L)* Reference(s)

¢cis-1,2-DCE 4/26/01 (0.47 pg/L) not listed 5,p.15
1/23/02 (0.6 pg/L) not listed 5,p. 16
12/26/02 (0.5 ug/L) 0.50 5,p. 21
10/23/03 (0.6 pg/L) 0.50 5,p. 31
11/6/03 (0.5 pg/L) 0.50 5,p. 34

PCE 4/26/01 (2.4 pg/L) 0.50 5,pp-4,9
4/26/01 (2.1 pg/L) not listed 5,p. 15
1/23/02 (6.4 pg/L) not listed 5,p. 16
7/23/02 (1.7 pg/L) not listed 5p.18
12/26/02 (4.2 pg/L) 0.50 5,p.21
1/24/03 (1.3 pg/L) 0.50 5,p-24

- 5/5/03 (1.1 pg/L) _ 0.50 5,p.25

9/25/03 (3.4 pg/L) 0.50 5,p.28
10/23/03 (5.7 pg/L) 0.50 5,p.32
11/6/03 (3.2 pg/L) 0.50 5.p. 34
5/12/04 (1.4 pg/L) 0.50 5,p. 38
8/19/04 (2.2 ug/L) 0.50 5,p. 40

*  The MDL for both cis-1,2-DCE and PCE is thought to be 0.50 pg/L for all of the sample analyses, however, it
was not listed as such on the laboratory report for all of the reporting dates.




PRASA Quarterly Sampling ~ Ground Water Samples: 2001 to 2005 jco;tiﬁued)

Lela 1l

Hazardous
Substance

cis-1,2-DCE

PCE

Evidence

1/29/02 (0.7 pg/L)

4/26/01 (2.5 pg/L)
4/26/01 (2.6 pg/L)
1/29/02 (6.2 pg/L)
12/26/02 (4.2 pg/L)

MDL (ug/1)*
not listed

not listed
0.50
not listed
0.50
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*  The MDL for both cis-1,2-DCE and PCE is thought to be 0.50 ug/L for all of the sample analyses, however, it
was not listed as.such on the laboratory report for all of the reporting dates. '

Retiro

Hazardous
Substance

cis-1,2-DCE

PCE

Evidence

6/29/03 (1.2 pg/L)

4/26/01 (1.0 pg/L)
4/26/01 (0.8 pg/L)
7/29/02 (1.4 pg/L)
12/26/02 (1.0 pg/L)
1/24/03 (1.1 pg/L)
6/29/03 (0.6 pg/L)
9/25/03 (0.9 pg/L)
10/23/03 (1.4 pg/L)
5/12/04 (1.7 pg/L)
8/19/04 (3.1 pg/L)
12/4/04 (5.0 pg/L)
3/11/05 (4.1 pg/L)
3/16/05 (4.0 pg/L)
7/10/05 (3.6 pg/L)

MDL (ug/L)*
0.50

0.50
not listed
not listed
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
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*  The MDL for both cis-1,2-DCE and PCE is thought to be 0.50 pg/L for all of the samiple analyses, however, it
was not listed as such on the laboratory report for all of the reporting dates.
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SD- Hazardous Substances
Source No.: 1

EPA Sampling Event — Ground Water Samples: June 2006

EPA collected ground water samples from the San German Urbano wells that were in operation on June 20, 2006 [Refs.
9, pp. 5, 10~11; 23, pp. 4-5]. The samples were analyzed for Target Compound List (TCL) and Target Anilyte List
(TAL) contaminants through the Contract Laboratory Program (CLP) [Ref. 9, p. 3]. EPA was unable to collect a sample
from the Retiro well because the well was closed and the pump had previously been removed [Ref. 9, p. 3]. Sample SG-
GWO1 was collected from the Lola I well and background sample SG-GW03 was collected from the El Real well [Refs.
9, pp- 5, 10-11; 23, pp. 4-5). In addition to the EPA data listed below, PCE was detected at an estimated concentration
below the SQL in sample SG-GWO02 collected from the Lola Il well [Refs. 8, p. 21; 9, pp. 5, 10]. EPA validated the trace
volatile organic compounds (VOC) data according to Standard Operating Procedure (SOP) HW-34 (Revision 0),
“USEPA Region II Data Validation SOP for Statement of Work SOM01.1” [Ref. 8, pp. 2, 89-112]. Except for one
compound unrelated to the site, EPA found the VOC data to be valid and acceptable, including meeting the CRQL
requirements [Ref. 8, pp. 2, 17-40, 107].

EPA S ling Event — Ground Water Samples: June 2006 (continued

Hazardous

Substance Evidence SQL (ug/l.) Reference(s)

TCE S$G-GW01 (0.54 pg/L) 0.50 8, pp. 18,107
SG-GW03 (ND)* 0.50 8, pp. 24, 107

. cis-1,2-DCE SG-GWO1 (1.5 ug/L) 0.50 8, pp. 17,107

SG-GW03 (ND)* 0.50 8, pp. 23, 107

PCE SG-GWO01 (1.6 ug/L) 0.50 8, pp. 18,107
SG-GW03 (ND)* 0.50 8, pp. 24,107

ND - contaminant not detected

* - background concentration
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- SD-Hazardous Waste Quantity
Source No.:' 1

242 - Hazardous Waste Quantity

242.1.1 Hazardous Constituent Quantity

oons_tltuent q_uantlty is not scored (NS).

Hazardous Constituent Quantity (C) Value: NS

24212 Hazardous Wastestre. uanti

The information avallable is not sufficient to evaluate Tier B source hazardous waste quantity; therefore, hawdous
wastestream quantity is not scored.

Hazardous Wastestream Quaritity (W) Value: NS

24213  Volume

Because there are wells with samples showing contamination in the ground water but the volume of the contaminated
area has not been determined, the volume of the ground water contamination is considered to be greater than 0 cubic
yards but unknown [Refs. 5, pp. 2, 6, 9, 11, 14-26, 2829, 31-35, 38—44; 8, pp. 17-18]. Therefore, volume (V) is

assigned a value of >0 but unknown [Ref. 1, p 51591].
Diméension of source (yd*): >0
Volume (V) Assigned Value: >0

24214  Area

Since the volume of the waste source ¢an be determined, a value of 0 is given for area measurement [Ref. 1, p. 51591].
Area of source (ff%): N/A
" Area (A) Assigned Value: 0

24.2.15 = Source Hazardous Waste Quantity Value

The source hazardous waste quantity value for Source 1 is >0 but unknown for Tier C - Volume [Ref. 1, p. 51591].

Source Hazardous Waste Quantity Value: >0
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SD-Summary

SITE SUMMARY OF SOURCE DESCRIPTIONS

Source : - ‘ Containment ‘
Source Hazardous Waste Ground Surface : Air
Number Quantity Value Water Water Gas Particulate

1 o >0 10 NS NS NS

NS = Not Scored

Qther Possible Sources

In July 2006, EPA conducted a reconnaissance effort at 44 sites within the municipality of San German as part of a Site
Discovery Initiative to identify potential hazardous waste sites [Ref, 27, p. 1]. The reconnaissance identified three
facilities as potential sources of the ground water plume as well as two large facilities north of the contaminated wells
that are regulated under Resource Conservation and Recovery Act (RCRA). One is an inactive facility where
contaminated soil and ground water are being remediated in accordance with a voluntary Interim Measure under the
‘RCRA Corrective Action process. The other is an active pharmaceutical manufacturer regulated as a RCRA Large
Quantity Generator (LQG) [Ref. 27, pp. 11, 19, 31, 32].

In January 2007, EPA conducted a source investigation of three facilities in San German identified during the Site.
Discovery Initiative as potential sources of the ground water plume. The investigatior included two PA/SIs and one ESI.
The source investigations included the use of direct-push technology to complete soil borings at each of the facilities, and
to collect surface and subsurface soil samples and ground water samples from the borings [Ref. 13, pp. 1-15].

Descriptions of the five aforementioned sites identified during the Site Discovery Initiative, including the results of the
three source investigations, are provided below:

1. Wallace Intemationa]

The Wallace International (Wallace) facility consists of two buildings on Calle B within the Retiro Industrial Park, which
is owned by Puerto Rico Industrial Development Company (PRIDCO), in a mixed commercial/light industrial/residential
area of San German [Ref. 13, p. 1]. In addition to the current facility, Wallace operated in Retiro Industrial Park’s
Building No. S-1404-0-87, located on Calle A to the northwest [Ref. 13, p. 1]. Wallace previously operated under the
name of International Silver de PR, Inc. Current operations at the facility, which occupies 70 employees, include the
‘casting and finishing of table flatware. Operations have taken place at the current facility since 1973. According to
Wallace personnel, the facility was previously used by another company for the manufacture of softballs [Refs. 13, p. 1;
27, p. 27]. During its operational history, the facility has generated spent solvents including PCE, TCE, and 1,1,1-
trichloroethanie (TCA). Other wastes include spent nitric and sulfuric acids. Disposal of wastes is regulated under
Wallace’s RCRA Small Quantity Generator (SQG) permit (EPA ID No. PRD090405648) [Refs. 13, p. 1; 27, p. 28].

As part of the Site Discovery Initiative in July 2006, EPA and Puerto Rico Environmental Quality Board (PREQB)

. conducted a facility inspection at the Wallace site. During this inspection, the acid storage area inside the facility was
noted to be in good condition with secondary containment. Waste solvents and oils were observed to be stored outside
behind the facility building. Drums of TCE and waste oil were observed to be stored on asphalt with no secondary
containment. The asphalt was noted to be in poor condition, with cracks and several areas of exposed soil. Several
drums were rusted, with one observed to be bulging. Broken fluorescent bulbs were noted in an area behind a concrete
retaining wall. A half-buried drum and an oil spill (with absorbent spread over it) were also noted in this area. Poor
housekeeping was noted throughout the rear exterior of the facility [Refs. 13, p. 1;27, p. 28].
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SD-Summary

During the July 2006 facnhty inspection, Wallace personnel stated that storm water is dlscharged under a National
Pollutant Dlscharge Elimination System (NPDES) multi-sector permit with EPA. The facility is also permitted by

" PREQB for air emissions associated with the facility’s generator, oxidation baths, and evaporators. Wallace personnel

indicated that an on-site well exists on the facility, but the well has not been used in many years. There are no
monitoring wells or septic tanks/fields on the facnhty PREQB files indicate that the facility has two underground storage
tanks (UST) listed as “permanently out-of-use.” One tank contained diesel fuel; however the database does not indicate -
the contents of the other tank (Refs. 13, pp. 1-2; 27, p. 28].

From January 22-24, 2007, EPA conducted a sampling event at the Wallace facility. During this event, surface soil,
subsurface soil, and ground water samples were collected from borings advanced by direct-push technology. Borings
were advanced on the current Wallace facility, as well as on two other parcels previously occupied by Wallace. Samples
were analyzed for TCL VOCs and TAL metals (excluding cyanide) through the EPA CLP [Ref. 14, pp. 1-33].
Analytical results from this sampling event indicated the presence of VOCs in soil and ground water beneath the facility.
VOCs detected in soil included PCE (up to 2,000 micrograms per kilogram [ug/kg]), TCE (up to 3,300 pg/kg), cis-1,2-
DCE (up to 5,000 pg/kg), and vinyl chloride (up to 900 ug/kg) [Refs. 14, pp. 4-8, 13-14; 15, pp. 205-264). VOCs
detected in ground waterincluded PCE (up to 19,000 pg/L), TCE (up to 2,900 pg/L), cis-1,2-DCE (up to 700 ug/L), and
vinyl chloride (up to 150 ug/L) [Ref. 14, pp. 9, 10, 13-14; 15, pp. 112-147].

2. Acomn Cleaners

Acorn Cleaners (Acorn) is located at the southern end of the Antongiorgie Building on the western side of Route 122
(just south of its intersection with Calle Luna). Acorn has operated at this location since 1970. Prior to 1970, the land
was utilized for agficultural purposes. Acom currently provides dry cleaning and laundry services to its customers.
Since beginning operations, Acorn has utilized a total of two dry cleaning machines; one from 1970 to 1991 and one
from 1991 to the present. From 1970 to 1991, the facility used approximately five to six drums of PCE per year. Since
1991, the facility has used approximately one drum of PCE per year. Filters are changed twice per year with used filters
being picked up by a waste hauler from-San Juan. Acomn was unable to provide documentation for the disposal of the
filters. A cooling tower (and associated water tank) is located outside the southwest corner of the building. During an
on-site reconnaissance conducted by EPA, a drum of PCE was observed to be stored on the floor inside the building. The
rear (i.e., western side) of the property consists of a paved parking lot. An aboveground diesel fuel tank is located in the
southwest comer of this parking lot. Residential properties border the Acorns Cleaners to the south. There are no known
monitoring wells or USTs on the site [Refs. 13, p. 2; 27, p. 5].

In July 2006, EPA conducted an on-site reconnaissance of the Acorn facility. During the reconnaissance,-a drum of PCE
was observed to be stored within the site building. The drum-was noted to be in good condition; no apparent spills or
discharges were noted. According to facility personnel, PCE has been used as part of the dry cleaning process since
1970. There is a paved parking lot behind the building to the west [Refs. 13, p. 2; 27, p. 5]. -

On January 26, 2007, EPA conducted a sampling event at the Acoin Cleaners facility. During this event, surface soil,
subsurface soil, and ground water samples were collected from borings advanced by direct-push technology. Samples
were analyzed for TCL VOCs through the EPA CLP [Ref. 16, pp. 1-12]. Analytical results from this sampling event
indicated the presence of PCE in one surface soil sample (depth: 0.5-1 foot below ground surface), located immediately
south of the Acorn Cleaners facility. PCE was detected in this sample at an estimated concentration of 3.1 pg/kg [Refs.

16, pp. 4, 8; 17, p. 91]. PCE was not detected in ground water samples collected in assocnatlon with the Acorn Cleaners
site [Refs 16, pp. 4-5; 17, pp. 35-46].

3. Abandoned Gulf Station
In July 2006, EPA and PREQB personnel conducted a facility inspection of an abaﬁdone‘d Gulf statjon I_bcated on the

western side of Route 122 (a.k.a. Road 119) just nofth of Rio Guanajibo. According to PREQB, the Puerto Rico Road
Authority (Autoridad de Carreteras) took ownership of the property in Novemriber 2005. The property is reportedly part
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of the upcoming widening of Route 122. During the facility inspection, the building was observed to be dilapidated, with
car-parts, broken glass, empty drums, and miscellaneous debris located throughout the building and property. Anopen
overhang was observed on the south side of the building. This area was likely used for light mechanical purposes (oil

_ changes) and for washing vehicles. There is a room in the rear of the building believed to have been used for the storage
of used oils. Empty drums and tires were observed near the rear of the building. Construction materials (likely for the
widening of Route 122) were observed in the rear of the building. The status of USTs at the facility is unknown. No
monitoring wells were observed during the facility inspection [Refs. 13, pp. 2, 3; 27, p. 5].

On January 25, 2007, EPA conducted a sampling event at the Abandoned Gulf Station. During this event, surface soil,

subsurface soil, and ground water samples were collected from borings advanced by direct-push technology. Samples

were analyzed for TCL VOCs and TAL metals (excluding cyanide) through the EPA CLP [Ref. 18, pp. 1-15].

Analytical results from this sampling event indicated the presence of low estimated concentrations of VOCs associated

with petroleum in a boring located north of the former gas station [Ref. 18, pp. 4, 8; 19, p. 70]. These included benzene,

toluene, ethylbenzene, and xylenes. Chlorinated solvents were not detected in soil or ground water samples collected at
. the site [Ref. 18, pp. 3-5; 19, pp. 39-71, 81-98].

4. Cordis, LLC / OMJ Pharmaceutical, Inc.

The Cordis, LLC / OMJ Pharmaceutical, Inc. facility is located on Route 362 in a commercial/industrial area of San
German. The property is owned by PRIDCO and currently occupied by Cordis and OMJ. Coopervision PR reportedly
occupied the facility for an unknown period of time prior to 1993. 10 Labs, the predecessor to OMJ, began operating at
the facility in 1993, and changed its name to OMJ Pharmaceutical, Inc. in 1995. OMJ currently manufactures a cream
used by diabetics; current activities at Cordis include the coating and crimping of stents. The facility consists of eight
buildings. OMJ’s manufacturing operations take place in Building B-1, and OMJ shares a laboratory with Cordis in
Building B-5. Cordis operates within the remaining five buildings (i.e., Buildings B-2, B-2A, B-3, B-6, B-7, and B-10).
Currently 1,500 people work at the facility [Ref. 27, p. 11].

As of 2005, Cordis assumed all environmental permitting activities for the facility, including the portion occupied by
OM)J. Waste disposal for Cordis and OM] are regulated under Cordis’ RCRA LQG permit. Drums of waste generated
by both facilities are stored in two hazardous waste storage areas (one for Cordis and one for OMJ) located along the
facility’s northern border. A review of RCRA files indicate that Full RCRA Generator and accompanying RCRA Land
Disposal Restrictions inspections were performed at 10 Labs in 1993 and OMYJ in 1995. During these inspections, the
facility was found to be in full compliance with local and federal regulations. The facility also has a permit with PRASA
for the discharge of process wastewater. Wastewater is tested and transferred for neutralization prior to discharge via
Outfall #001. In addition, the facility has air permits for emissions-associated with the coating modules and the facility’s
emergency generator. Emissions associated with the coating process include isopropyl alcohol, toluene, tetrahydrofuran,
and particulates. Emissions associated with the emergency generator include diesel fuel and kerosene. Facility storm
water is discharged under a NPDES permit with EPA [Ref. 27, p. 11].

During the on-site reconnaissance in July 2006, the hazardous waste storage areas for Cordis and OMJ were observed
along the facility’s northemn border. Cordis’ hazardous waste storage area is located behind Building B-2; OMJ’s
hazardous waste storage area is located to the rear of Building B-3. These areas were noted to be in good condition (i.e.,
no staining or evidence of spills). In Cordis’ hazardous waste storage area, drums were stored on pallets with secondary
containment drains located immediately outside the area. OMIJ’s hazardous waste storage area did not have any
materials. A review of Cordis’ Contingency Plan (revised May 2005) indicated that three spills of kerosene and one spill
of hydraulic oil from a garbage compactor have occurred at the facility since 1995. Cordis personnel stated that each of
these spills were immediately contained and cleaned. There are no monitoring wells, septic tanks/fields, or USTs on the
facility. A review of on-site documentation provided by Cordis did not indicate that PCE or TCE is used or stored on site
[Ref. 27, p. 12].
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5. PCB Horizon Technology, Inc.

The PCB Horizon Technology, Inc. (PCB) facility is located on the north side of Route 362 in a commercial/industrial

area of San German. The property is owned by PRIDCO, who leases the facnhty to PCB. In July 2006, the facility was
inactive and in the process of being disassembled and decommissioned. During this time, the facility had no power; the
building was being gutted at the request of PRIDCO. According to the on-site contact, previous occupants of the facility
included Digital Equipment Corporation (1968-1993), Circo Caribe Corp. (1993-1997), and Via Systems de PR, Inc.
(1997-2003). Operations conducted at the facility by all of these compames included the manufacture of printed circiiit
boards [Ref. 27, p. 19].

EPA RCRA files indicate that previous investigations conducted at the facility include a RCRA Facility Assessment and
RCRA Facility Investigation. These investigations identified the presence of contaminated soil and ground water under
the site. Contaminants included chlorinated ethenes and petroleum hydrocarbons. Under EPA oversight, Digital
proceeded to remedy the soil and ground water contamination as a voluntary Interim Measure following requirements of
the RCRA Corrective Action process. The facility is currently operatmg a ground water remediation system, where

extraction wells pump contaminated ground water for treatment prior to discharge under a PRASA permit.

Approximately 80,000 gallons of contaminated ground water per day are purnped for treatment. The system is operated
by Hewlett Packard (forinerly Compaq Corporation; formerly Digital Equipment Corp.). The system is cuffently in
operation [Ref. 27, pp. 19-20].

A reviéw of background files indicates that the site appears in CERCLIS under the name “Digital Equipment
Corporation” (EPA ID No. PRR991291857). EPA conducted an SI at the facility in 1989. In addition, contaminated soil
and ground water at the site are being remediated under a voluntary Interim Measure following the requlrements under
the RCRA Corrective Action process [Ref. 27, p. 20].

During the on-site reconnaissance in July 2006, three aboveground storage tanks (AST) were observed. Two ASTs
contained water (one for fire suppression and orie to hold well water). The third AST was a 9,000-gallon tank used to
store copper solution from the plating process. Thiis tank was surrounded by a concrete berm for spill containment. EPA
observed 2 to 3 feet of water in the bottom of the bermed area. Car batteries were observed to.be stored on a concrete
surface with no containment. A hazardous waste drum storage facility was also observed. This area included a concrete
floor, 3- foot-hlgh concrete walls, and a roof. Hundreds of drums were stored in this.area. Ponded water, believed to be
the result of a leaking roof, was observed in the hazardous waste drum storage area. Monitoring wells are located
throughout the facxhty No apparent spills or dlscharges were observed [Ref. 27; p. 20]
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3.0 GROUND WATER MIGRATION PATHWAY

3.0.1 General Considerations

The San German Ground Water Contamination site is located at the edge of the Guanajibo River Valley, one of the
largest alluvial valleys of the West Coast ground water province [Ref. 20, pp. 3-4]. The stratigraphic sequence within
this valley consists of unconsolidated alluvial to marginal marine deposits underlain by clay and limestone that
unconformably overlie volcaniclastic bedrock [Ref. 20, p. 6]. PRASA supply wells associated with the site and other
wells in the immediate site vicinity are finished in the volcanic bedrock aquifer, which is considered to be a stratum of
limited and local ground water resources [Refs. 20, p. 8; 21, pp. 10-12; 22, pp. 14; 28, pp. 6-7].

Boring logs for the San German region, including the boring logs for the Lola I and Retiro wells, show that there is nota
continuous confining layer separating the bedrock and alluvial deposits [Refs. 21, pp. 7, 10-12; 22, pp. 1-4]. Therefore,
the alluvium and bedrock are evaluated as one hydrogeologic unit [Refs. 1, p. 51595]. The general direction of ground
water flow in the vicinity of the site is west-northwest along the along the course of the Guanajibo River [Refs. 4, p. 1;
21, p. 5; 29, p. 9]. The source of water in the PRASA Retiro well might have been induced from the Guanajibo River,
due to its proximity to the stream and the limited aquifer storage. The same conditions might have applied to PRASA’s
Lola I and Lola II wells, which were taken out of service due to low yields. The well yields might have declined due to
the lowering of the stream bed as part of a flood channelization works in the Guanajibo River [Ref. 21, p. 7).

- TheRetiro, Lolal, LolaIl, and El Real wells are all finished in the bedrock aquifers [Ref. 22, p. 1]. The elevations of the
well bottoms ranges from 32 to 43 feet above mean sea level (AMSL), and the screened intervals range from 32 to 132
feet AMSL [Ref. 22, pp. 1, 3-4]. The interconnected water supply system consisting of the Retiro, Lola 1, and Lola II
wells served an estimated population of 2,280 people in 2005 [Ref. 6, pp. 1-4]. Wellhead Protection Areas are
delineated for the public supply wells, so the plume lies within a designated Wellhead Protection Area [Refs. 10, pp. 29—
45; 11, p. 1]. ‘

Stratum 1 (shallowest)
Stratum Name: Alluvium

Description: The surficial deposits in the San German Ground Water Contamination area consist of colluvium, landslide,
and alluvial deposits of Quaternary age made up of sand clay and gravel. The thickness of alluvial deposits within the
San German area is generally less than 100 feet [Ref. 21, p. 4]. Based on the well log of the PRASA Lola I well, the
thickness of these deposits is 30 feet at the site location [Refs. 21, p. 12; 22, p. 4].

Stratum 2/Aquifer

Stratum/Aquifer Name:  Bedrock Aquifer

Description: The bedrock units underlying the-alluvial deposits are, from oldest to youngest, the following: Serpentinite
or serpentinized peridotite of Upper Jurassic and Lower Cretaceous age or older, the Mariquita Chert of Upper Jurassic
and Lower Cretaceous age with rare amygdular basalt and silicified limestone, the Sabana Grande Formation of Middle
Cretaceous age consisting mainly of andesitic tuff and conglomerate with minor basaltic lava and breccia, and an
unnamed unit of altered volcanic rocks of presumably Cretaceous age [Ref. 21, p. 4]. As noted above, the San German
city wells draw from this aquifer.
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GW-Observed Release
3.1 LIKELIHOOD OF RELEASE
3.1.1  Observed Release |
Aquifer Being Evaluated: Bedrock aquifer

An observed release is documented for the San German Ground Water Contamination site: Chemical an‘ilys‘es for
ground water samples collected from the Lola I, Lola II,-and Retiro public supply wells from 2001 to 2006 show the
continued presence of chlorinated solvents [Refs. §, pp. 1,2, 6, 9, 11, 14-26, 28-29, 31-35, 38—44; 8, pp. 17-18}.

All background and contaminated samples documenting the observed release were collected from the aquifer being
evaluated (i.e, the Retiro, Lola I, Lola II; and El Real wells are all finished in the bedrock aquifer) [Ref. 22, p. 1].
Samples from the El Real well are evaluated as representative of background conditions due to similar bottom elevation,
screened interval, and geologic material to the wells where observed releases occurred [Ref. 22, pp. 1, 34]. The
compounds found in the wells are not naturally occurring, and the non-detect concentrations in the background well (i.e.,
El Real) show that they are not ubiquitous in the area [Refs. 5, p. 1; 8, pp. 23-24; 9, pp. 5, 10]. The background samples
from El Real were collected within the same general timeframe as the release samples from Lola I, Lola II, and Retiro
(2001 to 2005 for PRASA samples, June 2006 for EPA samples) [Refs. 5, p. 1; 9, pp: 5, 10-11].

In addition to background concentrations in the El Real well, two samples collected from the Retiro well show non-detect
background concéntrations before the well became contaminated [Ref. 30, pp. 1-5]. Consequently, the available data for
the Retiro well demonstrate the onset of contamination that led to its shutdown. On January 17,2006, PRDOH ordered
PRASA to close the Retiro well because of PCE concentrations exceeding the MCL of 5 pg/L [7, pp. 2-6]. The order
indicated that in addition to being detected in the Retiro well, PCE was also detected in tap water samples collected ffom
distributed water [Ref. 7, pp. 3, 6]. PRASA responded to this order by taking the well out of operation on January 19,
2006; the pump was removed on February 1, 2006 [Ref. 7, pp. 7-8]. The Retiro well served an estimated 1,208 people-at
the time of its closure [Ref. 6, pp. 1-4].

Chemical Analysis
PRASA erly Sampling — Ground Water Samples: 2001 to 2005

The PRASA quarterly ground water samples were collected and analyzed according to EPA Method 502.2 or EPA
Method 524.2 [Refs. 5, pp. 2, 6,9, 11, 14-26, 28-29, 31-35, 38—44; 31, pp. 4-5]. The applicable concentration range of
Method 502.2 is approximately 0.02-200 pg/L. [Ref. 24, p. 3]. The apphcable concentration range of Method 524.2 can
be 0.02-200 pg/L or 0.02-20 pg/L [Ref. 25, p. 4). Both methods réquire a number of quality controls, including
demonstrations of capability, accuracy, and precision; analysis of blanks and surrogates; and determinations of MDLs for
each analyte [Refs. 24, pp. 14-17; 25, pp. 16-19]. EPA defines MDL as the “lowest concentration of analyte that a
method can detect reliably in either a sample or blank” [Ref. 1, p. 51586]. In all cases where PRASA presented an MDL
(ak.a. LOD) for PCE or cis-1,2-DCE, the value matched EPA’s currént CRQL of 0.50 pg/L for each compound [Refs. 5;

pp- 1-2, 6, 9, 11, 14-26, 28-29, 31-35, 38-44; 26, p. 2; 26, p. 2].

EPA Sampling Event — Ground Water Samples: June 2006

EPA collected ground water samples from the available San German Urbano wells on June 20, 2006 [Refs. 9, pp. 5, 10,
11; 23, pp. 4-5]. The samples were analyzed for TCL and TAL parameters through the CLP. EPA was unable to collect
a.sample from the Retiro well because the pump had previously been removed [Ref. 9, p. 3]. Sample SG-GWO01 was
collected from the Lola I well and background sample SG-GW03 was collected from the El Real well [Refs. 9, pp. §, 10,
11; 23, pp. 4=-5]. In addition to the EPA data listed below, PCE was detected at an estimated concentration below the
SQL in sample SG-GWO2 collected from the Lola II well [Refs. 8, p. 21; 9, pp. 5, 10]. EPA validated the trace VOC
data according to SOP HW-34 (Revision 0), “USEPA Region II Data Validation SOP for Statement of Work SOM01.1”
[Ref. 8, pp. 2, 89-112]. Except for one compound untélated to the site, EPA found the VOC data to be valid and
acceptable, including meeting the CRQL requirements [Ref. 8, pp. 2, 1740, 107].
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GW-0Observed Release
Background Concentrations (Public Supply Wells)
PRASA Quarterly Sampling — Ground Water Samples: 2001 to 2005 ’

Available PRASA water quality reports indicate that the El Real well was an active component of the San German
Urbano water supply system from 2002 (earlier PRASA reports not available) through 2006, and that it was sampled
regularly during that time, along with the other system wells [Ref. 31, pp. 3, 1 -12, 19, 26, 34-35]. Upon review of the
quarterly ground water data for the period 2001 to 2005 at the PRASA laboratory in Caguas, Puerto Rico, EPA
discovered that PCE, TCE, and cis-1,2-DCE were not detected in any samples from the El Real well during that time
period [Ref. 5, p. 1]. EPA did not make copies of the El Real data sheets, but available data sheets for other wells during
that time period show that PRASA matched the CRQL of 0.50 ug/L in all samples collected for quarterly monitoring
[Refs. 5, pp. 1-2, 6,9, 11, 14-26, 28-29, 31-35, 38-44; 26, p. 2; 30, pp. 2-5]. Based on these considerations, the
quarterly samples collected from the El Real well from 2001 to 2005 demonstrate background concentrations of non-
detect (ND) at an MDL of 0.50 pug/L for cis-1,2-DCE, PCE, and TCE. In addition, samples collected fromi the Retiro
well from June 1994 to May 1995 show non-detect background concentrations before the well became contaminated, as
. shown below [Ref. 30, pp. 3-5].

Screened Interval Sample
Well Location (ft AMSL) Sample ID Date. Reference(s)
Retiro 126 to 52 94-054-6953 6/20/94 22, pp. 1, 3; 30, pp. 2-3
95-054-1094 5/18/95 22, pp. 1, 3; 30, pp. 4-5

Sample ID Hazardous Substance Conc. * MDL, *  Reference(s)
94-054-6953  cis-1,2-DCE ND 0.50 30,p.3

PCE ND 0.50

TCE ND 0.50
95-054-1094 ¢cis-1,2-DCE ND 0.50 30, pp. 4-5

PCE ND 0.50

TCE ND 0.50

* PRASA presented its analyte concentrations and MDLs in mg/L. EPA has converted those values to pg/L for

consistency with the EPA data presented in this report.

EPA Sampling Event — Ground Water Samples: June 2006

Screened Interval . Sample
Well Location (ft AMSL) Sample ID Date Reference(s)
El Real 98 to 68 SG-GW03 (B3RR6) 6/20/06 9,pp. 5,10;22,pp. 1,3
Sample ID Hazardous Substance Conc. (ug/l) SQL (pg/L) Reference(s)
SG-GW03 ~ cis-1,2-DCE ND 0.50 8,p.23;9,p. 10
PCE - ND 0.50 8,p.24,9,p. 10
TCE ND 0.50 8,p.24;9,p.10




GW-Observed Release

Contaminated Samples (Public Supply Wells)

PRASA Quarterly Sampling — Ground Water Samples: 2001 to 2005

Screened Interval Sample
Well Location (ft AMSL) Sample ID Date Reference(s)
Lolal 132 t0 32 01M0707 ' 4/26/01 5, pp-4,9;22,pp. 1,4
' : 01-M-0721 4/26/01 5p. 15
02-M-0271 1/23/02 S,p. 16
02-M-1987 7/23/02 5,p. 18
02-M-2998 12/26/02 5, p. 21
03-M-0214 - 1/24/03 5,p.24
03-M-1099 5/5/03 5,p.25
03M2679 9/25/03 5 p.28
03M2880 10/23/03 5, pp. 31-32
03-M-2926 11/6/03 5,p. 34
04M0831 - 5/12/04 5,p.38
d - 04M1560 8/19/04 5,p.40
Lola II 132 to 32 01-M-0708 4/26/01 5,p-2;22,p. 1
- : 01M0709 4/26/01 5, pp. 56
02-M-0342 1/29/02 5 p. 17
02-M-2999 12/26/02 5,p.20
Retiro 126 to 52 01M0706 4/26/01 5,pp.3,11;22,pp. 1,3
01-M-0720 4/26/01 5 p. 14 :
02-M-2120 7/29/02 5.p. 19
02-M-3000 _ 12/26/02 5p. .22
03-M-0212 : 1/24/03 5,p.23
03-M-1798 6/29/03 5,p.26
03M2677 9/25/03 5,p. 29
03M2881 10/23/03 S,p.33
04M0834 5/12/04 5,p.35
04M1562 8/19/04 5,p.39
633156 12/4/04 5,p.41
05-M-0288 3/11/0% 5,p. 42
05-M-0331 3/16/05 5,p. 43
05M0965 7/10/05 5, p. 44

21



Contaminated Samples (Public Supply Wells) |continued)

PRASA Quarterly Sampling — Ground Water Samples: 2001 to 2005 (continued)

Well Location

Lolal

Lola II

Retiro

*  The MDL for both cis-1,2-DCE and PCE is thought to be 0.50 pg/L for all of the sample analyses, however, it
was not listed as such on the laboratory report for all of the reporting dates.

Sample ID

01M0707
01-M-0721

02-M-0271

02-M-1987
02-M-2998

03-M-0214
03-M-1099
03M2679
03M2880

03-M-2926

04M0831
04M1560

01-M-0708
01-M-0709
02-M-0342

02-M-2999

01M0706

01-M-0720
02-M-2120
02-M-3000
03-M-0212
03-M-1798

03M2677
03M2881
04M0834
04M1562
633156
05-M-0288
05-M-0331
05M0965

Hazardous
Substance

PCE
¢is-1,2-DCE
PCE
cis-1,2-DCE
PCE )
PCE
cis-1,2-DCE
PCE
PCE
PCE
PCE
cis-1,2-DCE
PCE
cis-1,2-DCE
PCE
PCE
PCE

PCE
PCE
cis-1,2-DCE
PCE
PCE

PCE
PCE
PCE
PCE
PCE
cis-1,2-DCE
PCE -
PCE
PCE
PCE
PCE
PCE
PCE
PCE
PCE

Conc. (ug/L)*

24
0.47
2.1
0.6
6.4
1.7
0.5
42
1.3
1.1
34
0.6
5.7
0.5
3.2
1.4
22

2.5
2.6
0.7
6.2
4.2

1.0
0.8
1.4
1.0
1.1
1.2
0.6
0.9
14
1.7
3.1
5.0
4.1
4.0
3.6

22

MDL (ug/L)*

0.50
not listed
not listed
not listed
not listed
not listed

0.50

0.50

0.50

0.50

- 0.50

0.50

0.50

0.50

0.50

0.50

0.50

not listed
0.50

not listed

not listed
0.50

0.50
not listed
not listed

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.50

-

GW-Observed Release

Reference(s)
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bl
GW-Observed Release

Contaminated Samples (Public Supply Wells) [continued]

EPA Sampling Event - Ground Water Samples: June 2006

Screened Interval ‘ ' ' Sample ’
Well Location . (ft AMSL) Sample ID Date Reference(s)
Lolal 1321032 SG-GWO01 (B3RR4) 6/20/06 9,pp.5,11;22,pp. 1,3
SampleID . Hazardous Substance Conc. (ug/l) SOL (ug/L) Reference(s)
SG-GW01 cis-1,2-DCE ' 1.5 0.50 8,p.17;9,p. 11
PCE 1.6 0.50 8,p.18;9,p. 11
TCE 0.54 0.50 8,p. 18;9,p. 11

Attribution:

EPA has not yet identified a surface source of the ground water contaminanits in the Lola I, Lola II, and Retiro wells. In
July 2006, EPA conducted a reconnaissance effort at 44 sites within the municipality of San German as part of a Site
Discovery Initiative to ideitify potential hazardous waste sites [Ref. 27, p. 1]. The reconnaissance identified two large
facilities north of the contaminated wells that are regulated under RCRA. One is an inactive facility where contaminated
soil and ground water are being remediated in accordance with a voluntary Interim Measure under the RCRA Corrective
Action process. The other is an active pharmaceutical manufacturer regulated as a RCRA LQG [Ref. 27, pp. 11, 19,31~
32]. '

EPA also identified three other facilities as possible sources of the ground water contamination. In January 2007, EPA
conducted a source investigation at the three facilities. The investigation included two PA/SIs and one ESI. The source
investigations included the use of direct-push technology to complete soil borings at each of the facilities, and to collect
surface and subsurface soil samples and ground water samples from the borings [Ref. 13, pp. 1-15]. Analytical results

_from the sampling event at the Wallace International facility indicated the presence of cis-1,2-DCE, PCE, and TCE in
soil and ground water [Refs. 14, pp. 4-10, 13-14; 15, pp. 112-147, 205-264]. However, the Wallace facility is located
approximately 2 mile from the contaminated wells with no ground water samples between the two areas, and there are
other possible sources closer to the wells [Figure 1]. Analytical results from the sampling event at the Acorn Cleaners
facility indicated the presence of PCE in one surface soil sample. However, PCE was detected in this sample at an
estimated concentration below the SQL, so a source is not definitively identified [Refs. 16, pp. 4, 8; 17, p. 91]. In
addition, PCE was not detected in ground water samples collected in association with the Acorn Cleaners site [Refs. 16,
pp. 4-5; 17, pp. 3546]. Chlorinated solvents were not detected in soil or ground water samples collécted at the
Abandoned Gulif Station facility [Refs. 18, pp. 3-5; 19, pp. 39-71, 81-98].

Based on the above considerations, the facilities identified during EPA’s Site Discovery Initiative and sampling event are
not identified as site Sources. Descriptions of the five aforementioned facilities, including the results of the three source
investigations, are provided on page 14 under “Other Possible Sources”.

Hazardous Substances Released:;

cis-1 ,21Dichloroethylene (cis-1,2-DCE) CAS No. 000156-59-2
Tetrachloroethylene (PCE) : CAS No. 000127-18-4

Trichloroethylene (TCE) ‘ CAS No. 000079-01-6

Ground Water Observed Release Factor Value: 550
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3.2 WASTE CHARACTERISTICS

3.2.1 Toxicity/Mobility

Hazardous Source Toxicity
Substance Numbers Factor Value
cis-1,2-Dichloroethylene 1,0R 100
Tetrachloroethylene 1, 0R 100
Trichloroethylene 1, OR 10,000

OR = Observed Release

Mobility

Factor Value

1.0
1.0
1.0

GW-Toxicity/Mobility

Toxicity/

Mobility Reference(s)
100 2,p.9

100 2,p. 14
10,000 2,p.57
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Toxicity/Mobility Factor Value: 10,000




GW-Waste Characteristics

3.2.2 Hazarrious WasteQir‘anti!x_

Source Hazardous , Is source hazardous-
Waste Quantity (HWQ) - constituent quantity
Souirce Number ‘ Value (Section 2.4.2.1.5) data complete? (ves/no)
1 : >0 No
Sum of Values: >0 (rounded to nearest integer as specified in HRS Section 2.4.2.2)

The sum corresponds to a hazardous waste quantity factor value of 1 in Table 2-6 of the HRS [Ref. 1, p. 51591].
However, based on-the fact that targets are subject to Level I concentrations (see Section 3.3.2.3 of this document), a
hazardous waste quantity factor value of 100 can be-assigned if it is greater than the hazardous waste quantity value from
Table 2-6 (i.e., 1) [Ref. 1, p. 51592]. Therefore, a hazardous waste quantity factor value of 100 is assigned for the
ground water pathway

323 Waste Characteristics Factor Category Value

TCE corresponds to the toxicity/mobility factor value of 10, 000 as shown previously (see Section 3.2.1).
Toxrclty/Moblhty Factor Value (10 000) x Hazardous
Waste Quantity Factor Value (100): 1 x 10°

The product (1 x 10°) corresponds to a Waste Charactenstlcs Factor Category Value of 32 in Table 2-7 of the HRS [Ref.
1,p. 51592].

. Hazardous Waste Quantity Factor Value: 100
Waste Characteristics Factor Category Value: 32
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GW-Targets

33 TARGETS

The Lolal, LolaIl, and Retiro water system served an estimated population of 2,280 people and withdrew all of its water
from those three public supply wells [Ref. 6, p. 2]. According to PRASA, the annual pumping output of each well for the
year 2005 was as follows:

Well Name Pumping OQutput (gallons) Pumping Qutput (%) Reference
Lolal 67,392,000 24% 6, pp. 1-2

Lolall 62,208,000 23% 6, pp. 1-2
Retiro 145,152,000 : 53% 6, pp. 1-2

Based on the recorded pumping rates, the system pumped a total of 274,752,000 gallons during 2005. Since the Retiro
well provided more than 40 percent of the total system water supply, the population of 2,280 is apportioned in
accordance with the total percentage of water each source pumped for distribution in 2005 [Refs. 1, p. 51603; 6, pp 1—4].
The apportioned populations and levels of contamination are presented below:

Distance Level I Level II Potential

from Contam. Contam, Contam.
Well Source (mi.)* Population (Y/N)** (Y/N)** (Y/N) Reference(s)
Lolal 0.07 547 Y N N Fig. 1; Ref. 6, pp. 1-4
Lolall 0.05 525 Y N N Fig. 1; Ref. 6, pp. 14
Retiro 0.07 1,208 Y N N Fig. 1; Ref. 6, pp. 14

* Distance is measured from the center of the area of observed ground water contamination [Figure 1].

** Maximum Contaminant Level/Maximum Contaminant Level Goal (MCL/MCLG), Reference Dose Screen
Concentration (RfD), and Cancer Risk Screen Concentration (CRSC) were used as benchmarks to evaluate the level of
contamination [Ref. 1, p. 51593]. Applicable benchmarks for the contaminants detected in the observed release,
presented here in pg/L for consistency with reported data, are as follows:

Substance MCL/MCLG RD CRSC Reference(s)
cis-1,2-DCE 70 360 — 2,p. 24
PCE 5 360 1.6 2,p.30
TCE 5 11 0.21 2.p.57

See the next page for Level I concentrations detected in each well.
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Level I Concentrations

Well

Lolal

Lola 11

Retiro

Sample

01M0707
01-M-0721
02-M-0271
02-M-1987
02-M-2998
03M2679 -
03M2880
03-M-2926
04M1560

SG-GWO1

01-M-0708
01-M-0709
02-M-0342

02-M-2999

04M0834
04M1562
633156
05-M-=0288
05-M-0331
05M0965

Substance

PCE
PCE
PCE
PCE
PCE
PCE
PCE
PCE
PCE
PCE
TCE

PCE
PCE
PCE
PCE

PCE
PCE
PCE
PCE
PCE
PCE

Cone. (ng/l)

24
21
6.4
1.7
4.2

34

57
32
22
1.6
0.54

25

26
6.2
42

1.7
3.1
5.0
4.1
4.0
36
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GW-Level I Concentrations

Benchmark (ug/L)

1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
0:21 (CRSC)

1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)

1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)
1.6 (CRSC)

Reference(s)

2,p.30;5,p.9
2,p.30;5,p. 15
2,p.30;5p.16
2,p.30;5,p. 18
2,p.30;5,p. 21
2,p.30;5,p. 28
2,p-30;5,p.32
2,p.30;5,p.34
2,p.30;5,p. 40
2,p.30;8,p.18
2,p.57;8,p. 18
2,p.30;5,p.2
2,p.30;5,p.6
2,p.30;5,p.1
2,p.30;5,p.2
2,p.30;5,p.35
2,p.30;5,p. 39
2,p.30;5,p. 41
2,p.30;5,p. 42
2,p.30;5,p. 43
2,p.30;5,p. 44



GW-Nearest Well/Population .

3341 Nearest Well

As identified in Section 3.3 of this document, the drinking water wells Lola I, Lola II, and Retiro are subject to Level
concentrations. Therefore, a nearest well factor value of 50 is assigned [Ref. 1, pp. 51602, 51603].

Nearest WelI‘Factor Value: 50

3.3.2 Pogulatiop
3.3.2.2 Level I Concentrations

As identified in Section 3.3 of this document, the drinking water wells Lola I, Lola II, and Retiro are considered
Level 1. The population assigned to each well is also explained in Section 3.3.

Level I Well | Population Reference(s)

Lolal 547 6,pp. 1-4; 8,p. 18

Lolall 525 6,pp. 1-4;5,p. 20

Retiro* 1,208 6, pp. 14; 7, pp. 2-6

Population Served by Level I Wells: 2,280 Level I Concentrations Factor Value: 22,800

* On January 17, 2006, the PRDOH ordered PRASA to close the Retiro well because of PCE concentrations exceeding ‘

the MCL of 5 pug/L [7, pp. 2-6)].

3.3.2.3 Level 11 Concentrations

The people served by contaminated drinking water wells (Lola1, Lola I, and Retiro) are already counted under the Level
I concentrations factor. The Level II concentrations factor value is 0 because there are no other points of withdrawal .
subject to Level I concentrations [Ref. 1, p. 51603].

Level I Well Population Reference(s)

N/A N/A N/A

Populatidn Served by Level II Wells: 0 , Level 1l Concentrations Factor Value: 0
3.3.24 Potential Contamination

Due to the fact that the maximum score of 100.00 for the ground water pathway is achieved, potential contamination was
not evaluated.

Potential Contamination Factor Value: 0
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GW-Resources/Wellhead Pr'otecfion Area

333 VResources-

Available information does not indicéte that ground water extracted from the aquifer of concern within the 4-mile radius
of the site is used as a resource. Therefore, a resources factor value of 0 is assigned [Ref. 1, p. 51604; 21, p. 7].

Resources Factor Value: 0

334 Wellhead Protection Area

. The Wellhead Protection Program for Pueito Rico was developed in accordance with Section 1428 of the Safe Drinking
Water Act and approved by EPA in 1991 [Refs. 10, pp. 3—4; 11, p. 1]. Wellhead protection areas are defined by a fixed
tadius of 1,500 feet around each public supply well that does not withdraw water from the North Coast artesian limestone
agquifer [Ref. 10, pp. 29-45]. The wells associated with the San German Ground Water Contamination site (i.e., Retiro,
Lola 1, and Lola II) are located in the southwest region of Puerto Rico, outside of the North Coast artesian limestone
aquifer, so the 1,500-foot fixed radius is applicable for the public supply wells within the target distance limit of the site
[Ref. 10, p. 34]. Based on this information, observed ground water contamination associated with the site lies within a
designated wellhead protection area (i.e., at the contaminated public supply wells), and a wellhead protection area factor
value of 20 is assigned [Ref. 1, p. 51604].

Wellhéad Protection Area Factor f}alue: 20
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environments;

{9) Addition of factors for evaluating
the maximally individual; and

(10) Inclusion of a new onsite
engsure pathway. .

A conducted a field test of the
proposed HRS to assess the feasibility

of implementing the proposed HRS -
factors, to determine resources required
for c 1asks, 1o assess the '
availability of information needed for
evaluation of sites, and to identify

- difficulties with the use of the proposed
. revisions. To meet the objectives, site .

fnspections were performed at 29 sites
naticnwide. ‘The sites were selected
either because work was already
glanned at the site or because the sites
ad specific features EPA wanted to test
using the proposed revisions to the HRS,
The major results of the field test were
summarized on September 14, 1989 (54

FR 87948), when the field test report was

made available for public review and
commaent.

1l. Overview of the Final Rule

The rule being promulgated today
mcorporates substantial changes to
revisions proposed in December 1988.

EPA has changed the rule for three

reasons: (1) To respond to the general

¢ Unce ofpopuhﬂonhctors
(Le..mmphudonmmm

onivhedameﬁaforestabl{shhgan
¢ Ca; of ﬂal!g lease at
e Capping of poten e atd
value lesg than observed release;

ORcvldmofﬂdetymlnaﬁon
to select carcinogenic and non-cancer
chronic values in preferenice to acute

toxicity values:
 Elimination of Level I

-mmmﬁmand-xtemtonof

ting based on levels of exposure to
n:gﬂ individual fwell/imtake; fomm'ly
maximally exposed individual} factors;

¢ Modification of the ts
assigned to Level land Le ll
concentrations;

+ Revisions fot: the benchmarks used
and methods for determining
exceedance of benchmarks; = -

values for
potentially exposed populations;
» Inclusion of factors assessing:

_exposures of the nearest individual in

all pathways:
¢ Revisions to distance and dilution

" weights.in all pathways except ground

water migration; -

* Replacement of the use factors with .

less beavily weighted resources factors;
« Evaluation of wetlands based on

- size or surface water frontage; and

¢ Specific instructions for the
evaluation of radionuclides at
radioactive waste sites and sites with
radioactive and other hazardous
substances wostes.

The major charnges in the ground
water migration pathway include:

¢ Replacement of depth to aquifer/
bydraulic conductivity and sorptive
capacity factors with travel time and

.depth to aquifer factors; and

« Revision of the mobility factor.‘

including consideration of distribution

coefficients.
In the surface water migration

. Palhways. the major changes intlude:

* Elimination of the separate
recreational use threat; :

«_Addition of a ground water to
surface water component:

-
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_* Incorporati ofbiumhﬁon ‘l‘lnmjouhmlnthuoﬂ omnmamﬂa)
into the waste characteristics factor mmpaﬂumy(ﬁomlymm " sensitive envirohments. S
category rather than the targets factor, egosure pathway) include: The major changes in the air
, esmfmhebmmfooddnh o Eliinindtion of separate ndmﬁonpamhdw -
consideration of the Mighrisk. ] evaluation of gas and
ORvaontoallownuoflddlﬂonnl population; = . . potential to release; and
tissus samples in establishing Level I o Inclusion of bazardous waste * Consideration of actual

me?:;imfm&chmbodm quantity in the waste characteristics contamination in evaluating sensitive
threa . ) factor category: .amlnnmnh.

* Addition of ecooystem » Consideration of workers in the m""""""’"‘;g’g‘m""
blosorumlaton potntl factorfor . resdent treal tagets facas categ, 1 oo s Bt
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Figure2 -

' Surface Water Migration Pathway

'ORIGINAL HRS
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Figure 2

Surface Water Mlgratlon Pathway (contmued)

FINAL HRS
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Figwe3
3 ; 1
- Soil Exposure Pathway
FINALHRS
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) Workers
Resources .
Terrestrial Sensitive
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+
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Ranking System (HRS) in the EPA
CERG)A t (see ADDRESSES section

A. Simplification -
In response to SARA, EPA
revisions to the HRS so that, to th

A number of commenters stated that
the data collection requirements of the
proposed rule were excessive given its
purpose ag a g tool. These
commenters expressed concern that the
data requirements were too extensive
for @ screening process; specifi , that
the data requirements would en
the time needed to score sites with the
HRS, increase the cost of listing sites,
and, therefore, limit the money available
for remedial actions. Most
commenters-—even those who -
considered that the revisions increased
the accuracy of the model—stated that
the resources required to evaluate sites
under the proposed HRS were

" excessive.

One commenter suggested the
proposed HRS would be so expensive to
implement that EPA would need to
develop a new screening tool to
determine whether a site should undergo

nnHRSevaluﬂon.An;ﬂmmcﬂtu

‘assessment
that thege re ate
backlog of sites to be evalnated, slow

In re ]
nqdrmmhofthememvmhln
the scope of the site assessment process
and that a new screening tool to :
determine whether a site s}

an HRS evalvation will not be needed.

' - To assist in screening sites, the site

assessmmtpmee‘sshdlvidedhtom'

M:‘ liminary assessment (PA),

[ ]

which on a vispal '
collection of available local, State, and

- Federal permitting data, site-gpecific °

information topography,
pomhdon).(;%'histqﬁal industrial

" activity; and

¢ A site inspection (SI), where PA -

Soliction, Betnding saopiing of
ing sam| o .

a te environmental media and

wastes, to determine the likelihood of a

site receiving a high enough HRS score

to be considered for the NPL.

The field test identified a best-
estimate of the average and range of
costs incurred to support the data
requirements of the proposed HRS.
These cost estimates represented the
entire site assessment process from PA
to SI, and comprehensive evaluations
for all pathways at most sites. As such,
the Agency believes these cost

* estimates overstate the costs associated

with site assessments occurring on the
greater universe of CERCLA sites. The
amount of data collected during an SI
varies from site to site depending on the

B

. others require more substan

complexity of the site and the pumber of
environmental media believed to be
contaminated. Some SIs may be limited
in ecope if data are easy to obtain, while
commitments, The most t . o
factors in determining cos ofan 81
are (1) the presence or absence of
ground water monf wells in
situations whaere wateris -
affected, and (2) the number of affected

.. media, which determines the number of

samples taken and analyzed. The
Agency believes the greater universe of
CERCLA sites will not require the more
Finally, EPA does not agree that the
y of the final rule will delay
the listing of sites. The site assessment
process screens sites at each stage,
thereby limiting the number of sites that
require evaluation for scoring. The
Agencybelievesﬂmtn,wﬂlmsdbh
to score sites expeditiously the
revised HRS.
The Agency believes the additional
data requirements of the final rule will
make it more accurately reflect the
relative risks posed by sites, but also
that the HRS should be as simple as
possible to make it easier to implement
and to retain its usefulness as a -

field test of the proposed rule,
sensitivity studies, and issue analyses -
undertaken by EPA in response to
comments.

+ In the surface water migration
pathway, the proposed recreation threat
has been eliminated as a separate
threat. Instead of requiring a separate
set of detailed calculations and dats, the
final rule accounts for recreational use

 exposures resources factors,
where points may be added for
recreation use.

¢ In the ground water migration
pathway, the proposed potential to
release has been simplified by drzpping
“gorptive capacity,” by revising “depth
to aquifer” and making it a separate
factor, and by eliminating the )
cequirement to consider all geological
layers between the hazardous substance
and the aqiifer in evaluating travel time
to the aquifer. The “travel time" factor
(the depth to aquifer/hydraulic
conductivity factor in the proposed rule)
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R Lo R
wa on pai 8y
benchmarks have ‘

° Ig all glalhways. us waste

quan ty values are ©on ranges,
will reduce documentation

reqtﬁmnenu. The: xneﬂwdology and
explanation for evaluating the
hazardous tvaste quantity factar laave
been simplifie

« Containment tables have been

surface waler migration pathways.

A number of the simplifications, such
as the changes to the travel time and
hazardous waste quantity factors, better
reflect the uncertainty of the underlyin:
site data and, therefore, do not generalfy
- affect the accuracy of the HRS. In
addition, EPA notes that some revisions

that may-appear to make the HRS more

complex actually make it more flexible.
For example, the hierarchy for -
"detérmining bazardous waste quantity
allows using data on the guantity of
" hazardous constituents if they are
a\axlable or can be detesmined;

addiBaablly; dsts on the quantity of
o hamﬂnuwummm Y

. - voluine, and source ares can be used,
and -ﬁepandlngoa&emﬁ:hnmddau

e

the hiesarchy. The hierarchy
allows a site to be scared af the most
precise level for which data are’
available, but does not
require extensive data collection where
avuﬁabledahmleum‘du.
In response to comments on the .
complexity of the rule language, the
pregesitation of the HRS has been
reorganized and clarified. Pactors that
mevalutadlnwﬂhanmpaﬂ:‘vay
explained In a separate section
thie final rule (§ 2) to eliminate the
npeﬂﬁnnofmuueuom.'l‘be
HRS included descriptive
material that, while useful, @
l-msmmmomd.umhd&h

: daa&:iwmudnlhabemmoved

B. HRS Structure Issues

Alhough the pwpoudmle
the basic structure of the

should provide

thsxemhsohqmuuuveﬁsk
assessment. Several commenters
{dentified this issue explicitly, while
athers identified specific aspects of the
proposed rale that they believed to be
{ncousisient with basic rigk assessment

The commenters naintained

.prtnclpla.
. thatif the HRS is to reflect relative risks
" to the extent fedsible, as

by the
statute, ite structure shoald be modified

to better reflect the methods eiployed

in quantitetive risk assessments.
Commenters stressed the need for EPA
to follow the advice of the EPA Science
AdvberyBoud(SAB)asmuedm
the SAB review of the HRS: .

Revisions to the HRS should begin with the’

development of a chein of logic, without

. regard for the sese or ofcolleﬂlng
- date, that would Jead to a risk assessment

each site. This framework, but uot the
uniderlying logic. would be

simplified to
. account for the very real difficities of date
- collection.
simplified in the air, g:.und water, and

This chain of logic * * *shiculd leadtoa’
situation in which an increased score reflects
an increased risk presented by a site.

In response to the structural issueg
raised by commenters and to the

statutory mandate to reflect relative risk

to the extent feasible, EPA made a
number of changes to the:final rule.
These structural changes affect how
various factors are scored and how
scores are combined, but do not isvolve
changes in the types or atount of data
required to score a site with the HRS.
The Agency stresses that the limited
data gerierated at the Sl stagéare
designed to support site screening, and

) mnountandcdtopmvldcuwmfon

quantitative risk assessment. .
General changes. While the
final rule’retains the hasic structure of

quantity &
!hebmﬂzw&:ind’m(;m
mobility, ty. or
toxicity/persistence/biocaccumulation)
factors. Within the waste ckmewisﬁa
factor category, factors have beea
modified a0 they are on linear scales.
These modifications make the functional
relationships bietween the HRS factors
more consistent with the toxicity and
exposure paratusters evaluated fn risk
assegsments.

‘Where possible, the final rul¢ assigns

. gimilar maxisum point values to factor

ca across pathways. The
lihl‘ég::?drdemmx:wd
expom)fadmenhguzaisudped
‘maximum value of 550;
characteristics factor cal la Y
agsigned a maximum value
(exeeptforthehumanfooddmnand
environmental threats of the surface
xa.eruﬂgmtmn irathtway):thebrgm
ctor category is Bo assigned a
maximum. EPA determined that in
general targets should be a key
determinant of site threat because the = -

" " data qn which the targets faciors are

based are relatively more reliahle than
most other data available at the SI
stage.

aI.sl‘keb‘lnmd of n release. Except in the.
air migration pathway, the proposed rule
“assigned the same maximum value to
observed release and potential to
release. In the final an observed
release is assigned a value of 550 points
and potential to release has a maximum
value of 500 in all pathways. This =~ -
relative weighting of values reflects the
greater confidence (the association of
risks with targets) when reporting an

" observed release as opposed to-a

potential release. As a result of this
change in point values at the factor
category level, as well as the new
maximums for most pathways, the

. values assigned o individual potential

to release factors have been adjusted.
Waste characteristics. The proposed
rule assigned a maximum point value to



-

smz l’edaulleol.&.No.mlNdny Deeembcu.zmlmmdkeguhﬂom

hmxdmuubﬂanuqmtlmdm
Because soms sites have
substance quantities Ear in

. mnd&atmmandhumlm
reasonable

to assumis that these sites
madd!dmalxhl:.allclu
g equal, the final rule elovates the
valie to quantities.in excess
of 1,000,000 pounds. Even when
hau%m WhﬂA
concluded that

category, llmm in Table 2-7 of the final
HRS, to limit the effect of waste
cs on the pathway scores.

While the waste characteristics factor
values are limited to values of 0to 100 in
most cases, the waste characteristics .
factor category may reach vglues of up
to 1,000 for botlx the human food chain
and environmental threats in the surface
water migration pathway. These
exceptions have made to
accommodate the bicaccumulation
factor (or tem bioaccumulation
factor), applied in-these threats but not
in other pathways or threats, which can
add up 1o four orders of magnitude to
the waste characteristics factor values
before reduction to the scile values of 0
to 1,000,

Turgets. The final rule includes two
major structural changes to the targets
factor category. Population factor values
are not capped as they were in the
pn:gosed tule. This change allows a site

8 large population but a low waste
characteristics value to feceive scores
similar to a site with a smaller
population but larger waste
characteristics value (as would be done
in a risk assessment). A second change
in the targets factors involves the

umnh&vhhnl(chhbwmll)
mmtr ey,
based on exposure 10
on
Il contemination (50°'and 48 points,
Pmmhllquad

) m:dmofmpohhhrh‘ &way;"

EPA changed the assigned values
these factors to mulnﬁn

weight to that are exposéd
hqunudmhnham _
C. Hazardous Waste Quantity

In the EPA

& NPRM, mmdbdnnae

onwhnuhumuulhble '

| ‘ allawthemdburicveb dah
depending

bazardous
eonsﬂmentqmﬂaeohallhﬂmees,
butsimp enemsmdthnudam
le.niupproad:
allomueam'

different types of available hfor
scoringhmrdouswaa::dquanﬁty .Ata

. minfmum, the scorern

only
determine the area of a source (or the
area of observed contaminaﬁon). which
is routinely done in site inspections.
Where better data are available, they
may be used in scoring the factor. This
approach is in keeping with the intent of
Congress that the HRS should actas a .
screening tool for identifying sites
warranting further investigation. -

Several commenters stated that the.
methodology for determining hazardous
waste quantity was 100 complex and
time consuming, and that its .
administrative costs outweighed its -
benefits. Others found the proposed rule .
instructions and tables confusing and
hard to follow.

land Level °

dkwvmhdnddm

' llnuhomhofﬂnuvlsed

mmwa

thedea«
mmmmudmem
properly.

In tommh.ll'Ahn
the hazardous waste

) in eval hazardous waste
applied nating wu

quantity of RCRA

wastestreams, hazardous constituent

quantity and hazardous wastestream

quantity would be the same because the

entire wastestream would be considered
a hazardous substance. The final rule

_mnkeoclearthatonlytheeonsﬁmmm

a RCRA wastestream that are CERCLA
hazardous substances should be
evaluated for determining hazardous
constituent guantity; for the other three
tiers, however, the entire RCRA
wastestieam is considered as is any
other wastestream.

As discussed in section Il Q, EPA wil!
consider removal actions when -
~ calculating waste quantities. EPA
" believea consideration of removal
actions is likely to increase incentives
for rapid actions. If there has been 8
removal at a site, and the hazardous
constituent quantity for all sources and

" associated releases is adequately -

determined, the hazardous waste
quantity factor value will be based only
on the amount remaining after the
removal. This will result In lowering
so;ne hazardous waste quantity factor
values.




based on carcinogenicity, chronic non-
cancer toxicity, and acute toxicity. For
each migration pathway and ea

surface water threat except human food -
chain and recreation, toxicity was
combined with mobility or persistence
factors to select the hazardous
substance with the highest cambined
value for. toxicity and the applicable
mobility or perslskence factor. Forthe

Iedeulm .,Vol.ss,l\o.w.ll’dnay December 14,1800 , Meland!{es\daﬁm m

- humhiooddnln!hmt.only
bstanices

* substarices with the bighest
ing after _ b;oaowmnlhtlmv"falnumwdusted
made, EPA hds established for toxicity/pérsistence. For the
rdous waste quantity factor values  recreation threat, only substances with
in arder to ensure that the HRS spore the dose adjusting factor
anymﬁnnmmhnlhdm. -'weze evaluated for toxicity/)
hthhcuc.lln In addition, e toxicity rather

' valu[asdquvedh'l‘abloi—&),wthe water tigration pa *
minimum value, whichever is greatét. .  Several commenters expressed -

- The Nl"“’ﬂld.l - cmabmaommbnd;athe
hmvdudmwlmdahm o . m‘mmwgy,mﬁuﬁ:.
hezardoys constituent wasnot S al
pathways (Le. not the sall €xposuté - basis.of hazard. Some coms
pathway). if the hazardous counstitient - w.dmmunmwb

- quantity is not adequately detormined,  yeighting the toxicity values of
;nd,#ww:a:nbwhw}w 'Wqﬁanﬁm _
"'} the haardous donsﬁtuentqmﬁ "‘“‘ mﬁ,‘d ,,m,"’“"m“"
for all geriroes is not ad ty" hﬂml%mhnmhb:f
determined, arid nane of the targets are present '
lubjm&ohvellornmmﬂmﬁon. The stadls. that; for

mkﬂmmfactotvaluewhnedlor' of Agency agreéa thal, .
w accurately assessing the risk o -

o whntl:erﬂme hasw:moval . hmhedthu‘;lmgmmbh
actjon, and what the hazardous waste WW‘““' prefera
action. if there has not beén a removal present, m”“"m’"f e- for
action, the minimpm harardous waste - mmﬁ"“’)mdw‘y
qQuantity factor value will be 20. I there &’f’“ ch. EPA believes, however, that -
has been a removal action and if 4 appmachlsnotfeas{blebecamed:e
ﬁactorvaluufunormatermld data requirements would be excessive.
have'beess assigned without Such an approach would be feasible .
consideration of the removalaction, a only when relative exposure levels of
‘minimum bazardous waste multiple substances are known or can
factor value of 100 will be a ¥ reasonably be estimated; however, these
the hazardous waste v data can be obtained enly by conducting
value was less than mom to _ acomprehensive risk assessment,
mmmdmm.ma : .thenafveenneemrqﬁondatawmﬂdbe

minimum hazardous waste quantity required to be confident tha
factor value of 10 will be assigned. This m;mbh concentrations mbeins

- will ensure that the Agency provides an - for the various substances, and -
incentive for removal actions and that in - that the multi-substance toxicity of the .~
no case will consideration of removal contaminants is not, in fact, being
actions result in an increased hazardous  underestimated. Uge of inadequate data
waste.quantity factor value score. g‘;:m N“hhi:g“;: aresd cityg?g ~
D. Toxicity : substances in a pathway.

Theproposedmaubstanhal!y EPA consideréd a number of
nhangedthebasisforevaluaﬁng alternatives to the use of a single
toxi z The major change was that hazardous substance to score toxicity
substance toxicity wouldbe  (mobility/persistence).and tested some

of these on several real and hypothencal
sites, The analyses included
comparisons between the single most
toxic substance and the average toxicity
value for all substances, the average

" toxicity value for the 10 most toxic

substances, and the concentration:
weighted dverage value of all
substances. These alternativés were
also tested using toxicity/mability

. beeri used in the

.orm&em(lowenoalevahe.ﬁ‘he

final rule uses lincar scales to assign .
va!w!orwdty.mbﬂltyand
persistence. The scales fortmdﬁtynow

- venge from 0 to 10,000 rather than 0 to 8

, the default valae for }
mtoaddtyis 3"1;»&&'@)1:9& .
Agency recognires the uncertainty
substance uh.

‘ toxicity factor was not identified in

SARA as a on of the HIRS requiring
farther emnﬂnnwutlon. even though it had
HRS and EPA

- had received criticism similar to the

above comments prior to the enactment
of SARA.

Several commenters cuggected that
additive, synergistic, or antagonistic-
effects among substances be considered
in scoring toxdcity when several
substances are found at a'site. In

, ONe commenter

- increasing the scores for sites with a

large number of hazardous substances
.to account for additive orsyna-gistic .

As noted in EPA's 1988 Technical
Support Document for the Proposed
Revisions to the Hazard :
System. quantitative consideration of
“;gaﬁclantagonnﬁn effects between
substarices is generally not

: gossibla evenin RI/FS risk assessments

ecause appropriate data are lacking for
most ucmbinatm of substances. -
Interactive effects have been
documented for only a £ew substance

- mixtures, and the

assessment guidelines for mixtnres (s1
FR 34014, September 24, 1986)
emphasize that although additivity is a

"theoretically sound concept, it is best

applied for assessing mixtures of similar
acting components that do not interact.
Thus, the Agency believes that .
consideration of interactive effects in
evaluating toxicity in the HRS is not
Feasible, nor is it necessary to atlow use
of the HRS as a screening model. The.
Agency rejects the suggestion that
scores should simply be raised forsites



the HRS is intended to reflect
lnhannuo:ddty(l.a..tlubadedote-
response relationship) of substances -
fomdnthemmmsuawhnhh
zunded:l:;alute.hh d by
asible, ve risks tes
including factors Ilhlihco?

‘relmwuteqmﬁ . toxicity, and the -
' Pmdnlivofﬁounnngupued
vopuhﬂm actulennhmlnaﬂm[for
example, of watgr)lmbeen
detected at a site, the measured

benchmark, certain target factors dre
assigned higher values than #f
environmental eoneentrutiona are less
thn.r:;’tenc suggested
commenters ulng
Caneer Potency Factors to score toxicity
‘for Class A and B1 carcinogens,

] an using reference doses (RfDs) for
scoﬂnsdusazmdcmnogena(ie.
substances for which thereis -
inadequate or no direct human evndence
of carcinogenicity).

In response, EPA believes that
because the HRS is a screening tool, it
should maintain a conservative (i.e.,
protective) approach to evaluation of
potential cancer risks. EPA's. 1886
Guidelines for Carcinogen Risk
Assessment (51 FR 34014, September 24,
1986) provide for substances in Class A

maan-smmmwub.
suiteble for
namlqg&s e gmﬂlh

in ﬁu:t. the health fmpact assoclated
with radionuclides 15 associated with -
the type of deca thelevelofdeuy
energy, the half
concentration of tha
internal biological factors, and external
pathway factors.” DOE proposed using
concepts for evaluating radionuclides
that were included in its Modified -

. Hagard Ranking System {(mHRS). In its

subsequent comments on the HRS field
test report, DOE stated that it
considered the ** * *method of
handling radionuclides in the proposed
revised HRS to be a serious flaw in the
evalaation :Ya ’

In the final rule, EPA has clarified and
significantly changed how radionuclides
are evaluated. Instead of using or

CERCLA. Radioactive
should be included in HRS and
section 7 of the final rule is

,ﬁmmmhmmgdbe

noted that two narrow categories
releases (either from “nuclear incidents™
or from sites d ted under the
Uranium Mill Tai Radiation Control
Act of 1978) are excluded from
CERCLA's definition of the term

“pelease” (CERCLA section 101(22)), and
such releases ahou!d not be scored using
the HRS.

’memaiorchanses to thel-ms in the
evaluation of radionuclides apply to.
establishing observed releases, to
factors in the waste cheracteristics
category, and to determining the level of
actual contamination in the targets
factor catégory. The HRS components
that have been modified are briefly

* described below.
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obmvedtclwnm
mm:n&edmhuedbr
other substances. Thése

criteria are divided into three groups:
radionuclides
ublqdmhthc
that are not

: ublqulmhm?‘;llmm:md :
. radia exXposuIe

- patlmvmbl(sﬂi?-u-)
brm(mdmoiobamd -

contamination

containing radionuclides
mmm&«mmmm
units uséd to measure the amount of

radistion (curies, a measure of activity)

versus the units used for other
bazardous substances

mmdms}DAm itis .
preferable to units rather

observedmtamhaﬂm}mhm
radionuclides s limited to Tiers A and.
B. Tiers'C and D, based on source ey,

respectively.
derive their quantit. ﬁvetehttied.h?pm
tal onship to
Tier A were ible. Thus, the
wasté ‘quantity factor is based either on
radionuclide constituent quantity (Tier
A) ar radionuclide wastestream quantity
_ (TierB). wl

y

waste guantity
is ulcnlated based on the activi'y
content of the radionuclides or :
radionuclide wastestreams associated
with each source. For sites with both "
radionuclides and other hazardous
substances, hazardous waste quantity is
evaluated separately for the two types.
of hazardous sibstance for each source,
and the values are then summed in
the hazardous waste
quantity ue. The scale for scoring
radionuclide waste quantity was
 derived based on concepts of risk
equivalence between radiomiclides and.
other hazardous substances,
. In the proposed rule, all radionuclides
were automatically assigned a :
maximum default value for the toxicity
factor. The final rule evaluates
radionuclides individually on the basis
of human toxicity, across a rangeof
factor values based on the potential to
cause cancer (i.e., cancer slope factors).
Non-cancer effects are not considered
for radionuclides because cancer is
generally the most significant toxic

.ofcamr

Mmmmallyum.

lneorpmudlnthedzvelopmm
eﬂect. femm:&zstsd

“m.mﬁm

chmcmlsﬁesot

radianndidesshmldbenmedfor&m
factérs in all relevant pathways. :
mm&mh&emﬁiw

- water migration pathway hasbeen

modified so that radionuclides are
eulnatednolelyon&ebasiuﬂalﬂ:fe,
which for HES purposes is based on
both radioactive half-life and
volatilization half-life. Sorption to
sedimwtshnotmaidmd.narm

photoly
biodemaﬁon. Other than this change
s considered to estimate
surface water balf-life, the scoring of the
persistence factor is the same for
radionuclides as for other hazmlnns
substances. )

“The final rule extends to :
radi;nnclides theth bel}llcns!mrark canoept
used throughout the lor weigh
certain targets factor values. s':r‘e‘%
levels of specific radionuclides at

potential & points are compared

“to benchmnk levels, and additional

weight is given to targets subject to

"actual contamination {(Levels I and I).

This approach for weighting target
factors using benchmarks is similar for
radionuclides and for other hazardous
substances, althcugh both the specific
benchmark values used for . - o
radionuclides and the-methods for .
deriving the values are different. .
Benchmarks for evaluating radionuclide

. conlamination parallel those used for .

~ factors to

radionuclide band:mrks far the soil
exposize pathway account for external
exposure (i.e., exposure to radiation
orlglnaﬂns outside the himan body)

m gamma-emitting radicactive
mterlalslnmrﬁ material-as well ag
from ingestion, which is the sole basis
far non-radioactive liazardony
subistance benchmarks for the soil
exposure pathway, because eaternal
exposure from gamma-emitting
radionuclides can be an extremely
important eéXposure route.

F. Mobility/Persistence .

The proposed rule added mobitity
mth the ground water and air

migration pathways and modified the
persistence factor in the gurface water

migration pathway to cangider a greater
number of potential degradahon
mechanisms.

The Agency received a large number
of comments critical of several aspects



gle:t&m E ttu’heipaﬂon pathway. li:
e surface water m ..
eneral, the commenters were divided
tween those who wanted more
degradation mechanisms considered
and those who believed the equation in
the proposed rule for calculating half-
lives was too complex. Several
commenters suggested including -
sorption of substances by sediments.

In e to these comments, EPA
has made several changes to the
persistence factor. The free-radical
oxidation half-life has been ed
from the equation used to calculate half-
life because the data on which its half-
life values are based are typically '
derived from ideal, laboratory
conditions that differ greatly from
conditions found in natuare; few field
validation studies have been conducted
to provide a basis for extrapolating

waste characteristics categories.
Based on this review, EPA has made
several to the mobility factors
in the final mlgmpo:a;h&e
“donble coun issue, the Agency
believes there are between
mobility in the context of likelibood of

‘release and mobility in the context of

waste characteristics. The potential to
release mobility factor is a measure of
the likelihood that a source at a site will

" release a substance to the air; the waste

characteristics mobility factor, together
with the hazardous waste quantity -
factor, is a measure of the mmde of
release. To t these nces,
the names of ood of release
mobility factors have been changed to
gas [or particulate) migration potential.
In response to comments on air
migration pathway mobility and
structure, EPA reviewed gas and
particulate release rate ftodels to
develop revised mobility factors that
improve evaluations of release
.magnitude and duration. The gas and
particulate mobility factors in the final
ruleare a result of that review. The gas
mobility factor is based on a simplified
release model and is determined by the
vapor pressure of the most toxic/mobile

WMh wu:m
o L
The particulate mobility factor Is based

. on a simplified fine-particle wind-

moisture. yees tndicated that soll
over both wind

analysis of samples. In the case of direct
bservation, material (e.g. particulate -
m_attu)conhlnlngohmrdou ’
substances must be seen entering the
medium directly or must have been:
deposited in the medium. . .
n’Ahu‘nphud&epm&led; osed rule
criteria for establishing an observed
release by chemical analysis with
simpler criteria. In the final HRS, an
observed release Is established when a
sample measurement equals or exceeds
the sample quantitation limit (SQL) and
is at least three times above the
background level, and available
information attributes some portion of
the release of the hazerlous subs
to the site. (The SQL is the quantity of a
hazardous substance that can be

b
reasonably %:nﬂﬁgd. n the limits
of detection for the mem of analysis
and sample characteristics that may
affect quantitation (e.g., dilation,
concentration).) When a background
concentration is not detected (Le. below
detectipn limits), an observed release is
established when the sample
measurement equals or exceeds the
SQL. Any-time the sample measurement
is less than the SQL. no observed
release is established. Table 2-3 of the
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H Bemhmarb
that EPA give high-

”ﬁ“ammu to closing
"’::‘1:’;...

(e, Level Hl and Leve] HI). Benaitive .
ivironments in the surface water

todetemﬁnewhlchhvelmnsedlo

‘gﬂhﬁ q&gxemers on ﬂﬁsg::e. most
supported pmpoxalto extra
weighting to sites where measured
exp concentrations exceed
b . One commenter who |

dissented snsgemd giving extra

weighting to sites where actual
contamination is documented;
documentation of an observed release
mm eont::ﬂnaﬁon) would be
. terion for assigning

valies to target factors, and the
relationship of the concentration of
hazardous substances to benchmarks
would not be used. The other dissenting
commenter ted that EPA re-
evaluate the role of health-based'
benchmarks in the HRS because
common sense, and other laws, will
discourage people from ¢ water-
contaminated above ben levels,
and because. evaluatmg this factor will
entail large resource expendmlres for

m‘ll%ma] gaing in discrimination. -
e final rule weights most targets
based on actual and potenﬂal exposure

consistency of the HRS. (See §§ 25,

© 251,252.331,332 41241, 41233,

41331,41332,4143.1, 42231,
ms.z.m.u.mu.uua.
51.31,5132,631,632,834,731,
73.2) In the final rule, both the
Jation factors and the factors
the baizard to the neavest

reﬂednelaﬁ‘v::liln:&ndthax&e be
approaches should:
mskmmwhsmduded
that the concerns & by
comménters ou the concems
about uncertainties in the evaluation of -
saniples collected in adr and soll and
about the lack of regulatory standardy
and criteria on which $o base soil 6t air

‘benchmarks that led the Agency not to
include benchinarks for those pathways

in the rule. In short. EPA
mmu%dmmm

pmlduﬁnrllnmost
reasonwmcuseofdahﬁmthe
purpose of the HRS a5 a ecteening tool.
EPA selected specific
d:lm‘ mon'::&l:ableor(m;
and app: te ments
excluding State standards; tha
becnuelectedhﬂhepmtecﬁond
public health and the environment as
outlined in the NCP (55 FR 8668, March
8, 1990). In the HRS NPRM, EPA
proposed to ase MCLs, maximum
contaminant level goals (MCLG3), and
; em;eenhauons (SCs) based on
cancer slope acmuasdtmkingwater
benchmarks, and Food and Drug

. Administration {FDA) Action Levels as

benchmarks for the lmman food chain
threat. EPA also ed to use
Ambient Water Qu ty Criteria

s

dermal
ter) in estal water
water) blishing drinking

. EPAdeambarofanalym

mmmm@m
tion of factors to consider in

threats. EPA's eondusion is ba

several considerations. Fixst, lhe

addition of benchmarks across all

pathways and the use of ARARs for

3';18:&3 RiFS Tha! ki:k;{ﬁms

process, That is,

Pepasatly e Rl P st
quen

additionial points provided by

,orexceedingabendmakaiﬂaidin

iden lﬂng follow-up in
the RI/FS. Seean internal -
consistency of the HRS is improved by
using benchmarks beca

concentrations meamd at orabove
benchmark levels are treatedin a -
‘parallel manner across all pathways,
allowing more consistent and fuller use
of the relatively costly sampling data
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collected during the SL Third, the
pmhdml. Third,

The
appropria "ea thway and threat
mhmdbdwhmmndabwe.

MCLs, non-zero MCLGs, screening
concentrations (SCs) for non-cancer
effects based on RiDs for oral

slope factors for oral exposures
lng:ldual cancer risk (see Table 3-10).
Because 8Cs based on RfDs and slope .
factors are used as drinking water
benchmarks, MCLGs with a value of 0
have been dro as HRS benchmarks.
" e Ben 8 in the surfaced water
. human food chsin threat include FDA
.Action Levels for fish or shellfigh, 8Cs
for non-cancer effects based on RfDs for
oral exposures, and S8Cs for cancer
based on slope factors for oral
osures and 1074 individual cancer
risk [gee Table 4-17).

* Benchmarks in the surface water

environmental threat include AWQC

~ and Ambient Aquatic Life Advisory
Concentrations (AALACs); AALACs
will be considered as they become
available (see Table 4-22).

+ Benchmarks in the soil exposure
pathway include SCs for non-cancer
effects based on RfDs for oral
exposures, and SCs for cancer based on
slope factors for oral exposures and 10~¢
individual cancer risk (see Table 5-3).

¢ Benchmarks in the air migration
pathway include National Ambient Air

reference to i
g ey oo
exposure is congidered in the soil

. Allb::nhm’éumsethtde&emnee

:mmmwﬁmm/rsh' e
e.g., water consumpfion is assumed to
betwolltonperduv.bodywdghug

assumed to be 70

ty standards and
other State or Jocal tions are not
included as bench because they
gnldinh-oduee regional variation in

HRS; .
¢ A hierarchy has been developed to
provide a single benchmark
coricentration for each hazardous
substance by pathway and threat; and

* Qualitative welght-of-evidence is -
not used in deriving SCs for carcinogens.

In the NPRM, EPA requested
comments on how many tiers (levels) of
m cont::;inin:ﬁon ur,el when

ighting p tions relative to
benchmarks (i.e., which of three _ -
alternative methods presented should be
adopted). EPA received two comments
on this issue and mti rel:t&l‘m
comments regarding the wi
factors for each level. One commenter
supported Alternative 2 (i.e., use of two
levels of observed contamination and
one level of potential contamination).
Another commenter suggested that
Level I and Level III concentrations be
combined to include the range of
contaminant levels above background,
but below health-bagsed benchmarks. A
third commenter suggested that the

targets that are not associated with
actual contamination for that

targets which meet the for actual
contamination (see § 2.5 of the final
rule) and are at or med
benchmark levels; Level I
contamination is defined as
concentration lovels for targets which
either meet the'criteria for actual ’
specific benchmarks, or. meet the criteria
for actual contamination based on direct
observation: and potential ’
contamination is defined as targets that
 subject to releases (ie.,

pathway

assign values to both the nearest
hdiﬁdud.[uwengmh)aﬁgh
lation fact a resul -
ighting assigned to Level 1 and Level
11 contamination has been changed and
made consistent across pathways. For
example, Level I populations are now

. multiplied by a factor of 10 in all

pathways. As in the proposed rule,
tent taminated populations
::dnege{mdmdmls(orwuﬂsor

_intakes) ere distance or dilution

weighted.m rule summed the rati

The pro] ) ratios

of all hazardous substances to their
individual benchmarks as a means of
defining the level of actual
contamination, and EPA requested
comments on the appropriateness of this -
approach to scoring multiple substances
detected in drinking water. Of the 10
comments in response to this proposal.

trongly opposed the propesed
gpio’ad\. par.t?icﬁlarlywhenapplled to -

drinking water standards (i.e. MCLs),
MCLGg. and noncarcinogens. One
commenter supported the proposed
approach. ,

EPA has decided to retain the
summing of ratios of hazardons
sabstances to their individual
benchmarks, but in a modified form. The
final rule sums measures of carcinogenic
and noncarcinogenic effects separately:
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limits (e.s’.. NAAQ‘. NGA.:“I.W
Monlnnh)mwhduﬂqdh &eﬁm

ﬁmnnplolo“tow"

because &isnngemdrb?gglﬂm
with risk Jevels identified in the NCP
anduedbyotlmﬂ’hnﬂalwy
programs. Three comnienters said the
5Cs for carcinogens should be the 10-¢
- individusd canoer risk level. One

for a carcinogen, EPA selects remedies

- resulting in camulative risks that fal] -

_ within a range of 16-419 10°% -
incremental individual Lifelime caricer
risk based on the use of reliable cancér

‘ a?wncyw information. EPA has selected

e

because it is the lower end of the cancer
risk range (Le., 10~*to 10~ identified in
ﬁazNCPnndusedbyotherEPA : ‘
segulatory programs. " -

‘Two commenters objected to
assigning releases of substances with no
benchmarks to Level il asa default
value, One suggested assigning
unknowns to Level T because ‘
substances that are frequently released -
ot are known or suspected fo caase
health problems are studied before

'md

' dmu&almm‘lhoﬁuobpdd

heam“&eabmoﬁauhm
mmahsdwﬁedhdopu

" benchinark

mhnhdwdemmﬁm'
defadtlevﬂblma!lﬁmnfﬁe
bazardous substances

. actualmumﬂmutﬁelouﬂonb

mlgnedtoweln.
LUsePoctars
‘The prop hmg&dedhmw
.&”""’Mg‘,m’ '( dgration
pathways: ground water use

water and other) In the water

pomnuﬂummdh&cweidm
assigned to those uses. For example, for
the ground water use factor, some
commenters asserted that the HRS -
should not delineate between private -

witer supply contamination.
e surface water use factors.a

crops-
because of variaﬂons in rates of uptake
of hazardous gubstances. For the Jand
use factor, two commenters urged giving
greater consideratiodi fo institutienal
land use because of the sensitive -
populations that would be exposed.
Partly i response to these comments,
and in sn effort to stmph!y the HRS,
EPA has revised the
method of incorporating rescurce use
iriformation in targets factor categories.
The Beld test indicated that collecting
data-on each of the use factors involved
considerable effort at many sites.ln
addition, because of weighting factors
applied to potentially coftaminated
populations; al sites with no actual -
contamination, use factors were C
coatributing mare to the targets value
than were large populations. As some
commenters pointed out, the use factors
mixed concerns about hanian healih
with concerns-about the value of the
resource énd, therefore, were partially
redundant with population factors. To
avoid redundancy with human health
concerns a$ evaluated through the

populat:on factor, EPA has made major

changes in how tises are
evaluated and scored in the final rule

resources sppropriate for the pethway.
In addition, a resources factor has been
added to the soil exposure pathway. The
resources factor fof 4 pathway is
mlgnadamaﬂmmofﬂwmmf
any of the resource uses for that
pathway exists within the target .
dmwthhmdma .
surface water pathway, within

m-halhﬂlaohmﬂﬁnk ‘

migrati thway. or mmao

: m:n‘nhmhaﬁn the goil :
.lfmof&em

mﬁehwwbnuwamlmof

- ﬂmnsomshctormthedrbhng
mmmter tgm:uigmmv':{neofs
tion pa 8
walerhdesignmdhya
water use but not
used.orismblebntmtmdfor _
drinking water. In addition, may
be assigned for intakes ing water
forhﬂgaﬁonofeomerdalbodot .
or 3
water body is used as a major or
signated water recreation darea {see
§4.1.2.3.3). The fishery use factor has
deletedbavoiddonbleconnﬁng
of fisheries.
lntheah-mlgrauon pathway, the
rmmfasbrhassi@edavalueofs
if there Is commercial agriculture or-
commercial silviculture, ur a major o
designated recreation ares within a half
mile of a source {see § 6.9.3). The ’
distance of one-half mile for the

by
factors for the.air
migration !hway ch reflect the
rapid dimiriishmg of air contaminant -
concentrations beyond one-half mile
from a source. Therefore, resources
beyond this distance are not cons:dened

in this pathway



production er graxing onenareaof
- Gbsirvéd contaaoation at e e

“The
- ‘and, Yor the surface water and alr
pat

" it T tham ot th i wih he

seémed to provide little discrimination -
gm.ﬂﬁﬂxtm'm some areas of
EPA bhas redefined critical spawning
- @ -eas to include shellfigh beds, end has
ntenes o comaenirated spmening by
@ or cl spawning by a
given species, Critical migratory -
pathways and feeding areas have been
combined into a ‘categoryend -
limited to anadromous fish (Le. fish tha

" ascend from the ocean to spawn), which
face special problems in.
substantial distances between the ocean
and their spawping areas. These feeding
areas are further restricted to only those
areas in which the fish spend extended

. periods of time. Examples include areas
‘where juveniles of anadromous species
feed for prolonged periods (e.g., weeks)

- ag they prepare to migrate from fresh
water to the ocean, and holding areas
along the adult migratory pathwa

Terrestrial areas used for breeding by
large or dense ‘egations of _

- vertebrates (e.g. heron rookery, sea lion
breeding beach) have been added to the
list of sensitive environments to parallel
the spawning areas listed for fish
species. Water segments designated by
8 State as not attaining toxic water

toposed rule exparuded the list of

mmm‘“mm E
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factor. In the drier portions of the

" country, where even small wetlands

{e.g., prairie potholes) are very
important, small wetlands msy also
qualify as “particular areas, relatively
small in size, important to the
maintenance of unique biotic
communities.”

Sensitive environments other than
wetlands are not evaluated on the basis
of size for several reasons. Most other
HRS sensitive environments tend to be
less common and less widely distributed
pationally than wetlands (e.g.; see EPA's
1989 Field Test of the Proposed Revised

mm:;ogmﬂq&m% dpetolth’of.qnﬂh?’M S
L‘&“&“‘“"‘"‘!"”‘”ﬁ:”w mhmhiﬂ:nofmgmallm.d A
points assigned tnderthe * * ©  many sensitive environments—for .
resources factor for 8tate designated . ©  example, a wildlife refuge—tends to be .
areas for drinking vatér use. viewed as unacceptable. . . .. .
‘ s haviebeén added  pgleritial factor bas besn added to the -
MNM'Gmg!‘ﬁf wasté characteristics factor category of
considered under the pofl exposute . . i regpanse to comments that hazardous
pethway. “Biate designhted natural substances that demonstrate an ability
arees”and “particuler areas, relptively 4y bind to sediments and/ci to
mlll hdﬂ-.g;mmtlhh bioaccumulate {e.g. PCBs, mercury) tend
" uniquo : to pose the greatest long-térm threats to.
communities™ were also added tothe  gquatic organisms. The accumalation of
list of terrestrial sensitive environments  pa.0rdong substances in the aquatic
’1: comment. These .. fo0d chain can result in edverse effects
tter two ca wetreglready . - i guiatic species and in other aimals
- pathway evaluation of sensitive . waterfowl). The ecosystem -
environments. (See Teble 8-8) ~ = pjoqccumplation factor differs
The method for evaluating wétlands *  gjyghsly from the bio n -
has beeri 'mheaemmbﬁ'ﬁm' potential factor in the human food chain
mﬂn oete weiloids,  threat, primarily in that all BCF data are
sulty identifying discrete wetlands.. o, 5idered in it'and not fust
Some wetlands were paichy and could *  pep data for human food chain - .
be classified as one large or meny small organisms. - .
wetlands. Other w mmded . The EPA ainblent aquatic life -
by or roads, or chaniged 2 ad voncentrations (AALACs) have
type of wetland to andther, mdking it i to the data hierarchy hsed -
unclear whether more thep ane wevand ¢, axsign the ecbsystem toxicity value .+
m""“mm“d*n‘ nd,,,"d““ _ (see §41.4.2.1.1). The Natural Herltage
S vl ol it ity
contimination. In the air migrati " environment rating factors have been
thivay, wetl pn.an_ dsa"zee‘vl‘l’a'll?:iedmbased removed from the rule because of .
P ererre and lovel of contamin problems that arose during the field
on acreage and level of Contamination . \ests; field test participants found that
B e e e o soe the evailability of information varied
eveluated by lineat frontage dlong the _ Substantially among tates. However, a
surface water hazardous su!  Natural Heritage Program Data Center -
migration path and levelof - " can assist in identifying many of the'
contamination (see § 4.14.3.1). sensitive enviranment types listed in

Tables 4-23 and 5-5.
K. Use of Available Data

A number of commenteis stated that
all available daia should be used when
scoring a site. Several cited the tiered
approach 1o hazardons waste quantity
as a mode} that could be applied to
-other factors. Under this method, where
data are available, they would be used;
where data are not available, defaults or
more generalized approaches would be
applied. Several commenters
specifically suggested using this
approach for ground water flow
direction and for scoring mining sites.
These commenters argued that it would
be less expensive and time-consuming
1o use available data when scoring a site
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ihantowaltunﬁlﬂxemed!
vuﬁﬂﬂoutoeomidatheaddiﬁeml

tion,
EPA considered g the HRS to
allow the use of additional
determined that further

ted
infomaﬂonthathgmﬂyoutsideﬂn
scope of a site inspection.

L. Ground Water Migration Pathway

mpropoaedmlehdndsdnmber
. of significant changes in the ground.

-water tion pathway:
:;dro:gl:glc fng:ou weren::ded;

incorparate fow divection, Inchding-

x;:ruhlim were, distance wi . Cmmmmbfa_ndldlmpm
mexpooedtoactulmmﬁon: area when directional release routes can
exposed individual (MEI) be determined. Only a half circle with a
ﬁctormudded.lhe t distance three-mile radius for the downgradient
{imit was extended; a factor Jportion {and a half-mile redius for the
was added and combined w bzddty‘ nntoﬂhndrde)slmld be considered
and a wellhead protection - when scoring;
waaaddnd.mms lhmﬁepmpooed v Dlﬁmnﬁaﬂnabmeenwdiem
undmternl.ﬁ pathway and and downgradient areas using
ﬂnnlnllepa topographic maps, mluﬁnawam
Gmundm:-ﬂowdmctlmthha l""“""‘“’"’""m presence
the orfginal HRS sior the proposed HRS “mﬂmﬂmmmm B
directly cansidered ground water flow B dats ond contidering selected

. direction %ahmﬂng fargats. The upgradient locations as a precaution

* ground water flow direction by O ciuding aciking water wells

: m""d‘m y ""‘d:?;‘h"’li- Ying whmmlyﬁmldahpmveno

water wells, . ‘ “"w“m.w '
EPA received 50 lettars from 40 avaﬂablehﬁomﬁonmdeondwtuite
commenters on this issue; 27 letters visit:

responded to the ANPRM. 21 tothe - o U avallable flow direction data -
NPRM, and two to the field test and oping y based
gmmbnhdngdsht&amm defcnltswhenno mavﬁable.

- chemical, and cement Industries, ﬂowd!mﬁonlnthePAlﬂphmwd
utilities, and professions! engineers. The whennosrrmnd water flow data are
commenters supported the conslderation available:
of ground water flow direction data, at hmmﬁnggmdwmﬂow
least in some circumstances, Numsrous  direction into the “depth to aquifer” and
commenters urged the use of ground “distance to nearest well/population”
waterﬂuwgi:cﬁunzialt;whmf:ym w.'ved"sc_:qtvus:‘aqd lo pazties the
either avaflable or easily obtained They - ording responsib
. suggested several methods opportunity to determine flow direction.

BILLING CODE 6560-50-4
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Ground Water Mlgratlon Pathway

FROPOSEDHRS.

Likeiboodof Retesse X Waste Characteristcs « X Targets

Obsesved Release * Toxicity/Mobility .- . Maximally Exposed Individual
.« Hamdous Waste: Qnmity Population .
Potential to Release ' Ground Water Use
Conninment ' Wellhead Protection Area
| 'DepthwAquifer
. Hydmn!ic Conductivity
.FINAL HRS
Likelihood of Release X Waste Characterktlcs X' Targets -
Observed Release ToﬁcitylMobihty " 'Nearest Well
o . Hazardous Waste Quantity ‘Population °
Potential to Release ' Resources
Containment Wellhead Protecuon Area
" Net Precipitation
Depth to Aquifer
Travel Time

.




more extensive than would the data
bydivpeclogic factors EPA netes that fn
ogic factors. notes that
the final rule, many of the other
‘hydrogeologic factors considered have
been simplified and the sorptive
capacity factor has been dropped. EPA
also notes that ground water flow
direction was not identified in SARA as
a portion of the HRS requiring further
examination, even though ground water
flow direction was not considered in the
original HRS and the Agency had
received criticism similar to the above
comments prior to enactment of SARA.
Although the final rule does not
consider ground water flow direction
directly in evaluating targets, it does
consider flow direction indirectly in the

les of the types of information
useful in identifying aquifer
interconnections were given in the -
roposed rle, This information includes

iterature ot well logs indicating that no

lower relative hydraulic conductivity
layer or confining layer séparates the-
a?uif,e;s beln&assesvsed {e.g., presence

of a layer with a hydraulic conductivity
lower by two ormore orders.of
magnitude); literature or well logs
indicating that a lower relstive
hydraulic conductivity layer or confining
layer séparating the aquifers is not .
continuous through the two-miile radius -
(i.e., hydrogeologic interconnections
betweeni the aquifers are identified);
evidence that withdrawals of water
from one aquifer (e.g.. pumping tests,
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enters. thatdataon  method used to evaluate target " aquifer tests, well tests) effect water
vaﬂabl:‘mb:emgy% uminaefbyﬂ: l:"mth mmﬁfndmmmﬁomo::
a or.¢can be eas ed at con t esite, asthe nigra )
nmnablem?:tmdmnongc“ e be.t!n dquﬂs a Mtomog:fwmmmaaﬁwror
Some commenters stated that the leve!  from those wells is distance we mechanism of vertical migration does
ofeffo’ru:?umdhésﬂmtotho and, thus, populations drawing from the  not have to be defined; and the
“direction of ground water flow is no wells wo to be substantial constituents do not have to be
greater than that required to deter beﬁulhmmbuommdbe attributable to the site being evaluated.
other ologic parametersinthe assigned. Moreover, in to . Other méchanisms that can cause
HRS. _ providing @ measure of the population at  interconnestion (e.g. borsholes, mining
EPA reviewed a range of options for  risk from the site, the tirget factors activities, fanlts, eto.) will also be
considering ground water flow direction  afford @ measure of the value of the ° considered. While the descriptive fext
in'evalusting targets. Foy the reasons = ground water fesources in‘the area of has been removed from the rule, the
discussed above under “Useof the sitg and of the itial need for a ches menticned in the
Availible Data,” the decided expanded uses of the ground water. will be used in maling squifer
{that it was not feasible to adopta tiered ~ Aquifer int _ on determina
approach in the targets factors for  ~  Interconnections factlitate the transfer EPA will base such
ground water flow direction.  of ground water or hezardous termingtions on the best information
EPA does not agree that substances between aquifers, The final  available; in the absence of definitive
‘accuracy warrants the increased . rule specifies that if aquifer studies and where costs of field studies
complexity of accounting for ground interconnections occur within two miles  are prohibitive, the Agency will rely on
water flow direstion, because this level  of the gources et the site (or within arens mm(mvs‘mbgl
of accuracy is not required for a of observed ground watet contamination Survey stafl or State geologists). In the
pcreening tool that is intended to assess  attributed to sources at the site that abaence of such information, EPA
relative risk. This level of ' beyond two miles from the assumes that aquifers are pot
however, 1s needed to determine sources), the interconnected aquifers are interconnected. - ,
extent of remedial action and, therefore, treated as a single aquifer for Ground water potential to release
is appropriate at the time of the RL - . purposes of scoring the site. Thus, for factors. EPA proposed replacing the
.. EPA disagrees with the argument that .example, when an observed release toa  depth to the aquifer of concern and
determining ground water flow direction  shallow aquifer hag been identified, permeability factors of the original HRS
is no more difficult than ! targets using deeper aquifers - with depth to aquifer/hydraulic- - :
other ground water factors. Aquifer . interconnected to the shallow aquifer conductivity and sorptive capacity
i ons and disconfinuities as  are included in the evaluation of the factors. EPA received more than 75
well as hydraulic conductivity and combined aquifes. This approachis - comments on these factors, in addition
depth tp aquifer. which are evalvatedin  common to the original as well as the to general comments on evaluating
the final rule, are geologic features that  revised ground water potential to release in-
. are unlikely to change over the short- In practice, EPA has found that response to the ANPRM. »
term. In contrast, ground water flow studies in the field to determine whether  Several commenters qupported
- direction can be influenced by factors a are intercormected in the consideration of depth to aquiferin . .
such as seasonal flows and pumping vicinity of a site will generally require evaluating the ground water migration
from well fields. In addition, the ground  resources more consistent with remedial  pathway. One commenter stated that
water flow direction may be differentin  investigations.than Sis, especially where use of a depth to aquifer/hydraulic -
each aquifer at the site, and the tnstallation of deep wells is necessary to  conductivity matrix, which was
direction of hazardous substance conduct aquifer testing. Thus; EPAhas  intended to reflect travel time to ground .
migration is not always the same as the  in the past relied largely on existing =~ water, was an improvement over
direction of ground water flow. information to make such considering these two parameters
Therefare, data on ground water flow determinations and the Agency finds it  individually and additively. Concerns
direction would need to be considerably  necessary to continue that approach. were raised, howevet, about how to

determine depth to aquifer. In addition,
commenters stated that the two-mile
radius for evaluating hydrogeologic .
factors should be éxtended to four miles.
while others commented that the-
distance should be measured from
vertical points as near to the source as
possible. . )

Commenters generally supported the
proposal to include hydraulic
conductivity, although many believed
that the proposed method was too
complicated; several commenters
suggested that the single least
conductive layer{s) should be used.
Anather concern was the lack of data
for determining hydraulic conductivity.
One commenter stated that unless data
can confirm that the geologic strata



;'m mmlmmmmlmday n.m.ru.mo/m-ndmuhm

layer(s) with atleasta

three-foot ess. (See § 3.1.24 and

' Tablewoflheﬁnalmle)

To with the ch
the travel time factor to the eaat
conductive layer{s), and to meet the goal
of simplification, a change tothe -
sorptive capacity factor was necessary.
The proposed rule evaluated this factor

mmmm&smuﬂ
the aquifer. In reexamining this
BPAMMM& ls
one of the major paremeters
wmmammm
mnmhﬁeﬁm un!m .

&pm

depth to aquifer
ey ) f ot by
conductivity decressed the

ML!&de%Hﬁhm

‘. M. Surface Water Migration Pathway

- ‘The propased rule

addition of a maximally .
dﬂnldng £wmtl'l:ma Flgnrecn:l:::vs
water t
rule and the overland -
ﬂuwlﬂoodmigraﬁoneomponentoﬂbe
sutfacemmigmﬁonpathwayhthe

Recreauonal use rl:mt. SARA stated
that the HRS should consider threats to
aurfaee water used for recreation and

water, and the proposed HRS
included a recreational use threat in the'

" gurface water migration pathway. A

number of States, several companies
and trade associations, and two Federal

. limit used to evaluate population, bt

beeammjorandninordmm
havethemetypeuf

improvements (e.g- pienic
fadliﬁu].themmmt
be associated with a minor recreation
area and a inajor recreation area. The
nltemaﬁveaypmchwmldbeto

targets; bowever, site-specific
popnlaﬁon data are not avaflable for -
any recreation areas, making it
dlﬁml! to obtain acourate estimates of
the population at risk. The target
mwmcmwwmwo
125 miles. also con to the .
problems with evaluating targets. The
invited comments on refining

* these calculations; no alternative

ap)-oaches were s ted, and EPA -
did not identify viable altematives.

BILLING CODZ 6560-50-0
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FxgmeG
Surface Water Mlgratlon Pathway
PROPOSEDHRS - S -
Likelihood of Release x Drinking Water Threat -
ObservedRelease . | | Waste Characteristis X Targess
- o Toxicity/Persisnce MnximallyBxposeu
Potential to Release . , Hazardous Waste Quantity Individual .
By Overland Flow ' R ~ Surface Water Use
Runoff . +
" Distance to Surface o
Water . . Haman Food Chain Threat
By Flood — —
" Containment Waste Characteristics X  Targets
FloodFrequency | | Toxicity/Persistence/ - Population
Bioaccumulation Fishery Use
Hazardous Waste Quantity .
_ + -
" Recreational Use Threat
1 Waste Cilaugterisﬁa X Targets
Toxicity/Persistence/Dose. Population
Adjusting Factor ' ‘
Hazardous Waste Quantity
+
Environmental Threat

Waste Characterisitics X  Targets

Ecosystem Toxicity/ Sensitive Environments
" Persistence .

Hazardous Waste Quantity
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 Figure$ - |
- Surface Water Migration Pathway -
Overland Flow/Flood Component

FINAL HRS
© . Likelihood of Release X S Dﬂnklngwm'l‘lluat
‘| ObservedRelease Waste Characieristics - - X Targels
B Toxicity/Persistence * ) " Nearest Intake
Potential to Release Hazardous Waste Quaitity Population
By Overland Flow
Runoff . ' +-
. s : . : .
| Distance to Surfacef Human Food Chain Threat
| ByFlood |
Y Conminment - | Weste Clarscierisis X Targets |
Flood Frequency Toxicity/Persistence/ " Food-Chain Individual .
e .1 Bioaccumulation - Population - "
HmrdousWamQuandty
e
EnvimnmehthM
Waste Characteristics X =~ Targets -
Ecosystem Toxicity/ Sensitive Environments
Persistence/Bioaccumulation

' Hazardous Waste Quantity -
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E'Ain!:oeamdw ) pomﬂnutsvh&ehmanboddmln. mhiuahmrdmubmneuln
many . ntration level the

assessment requires considerably more
data. These factors resider evalnation of
the relative risks associated with the .
ﬁnm huma:i flood efhain well

Y e capability of a screening
system such as the HRS. The final rule,.
therefore, does not sepmtely evaluate
terrestrial hiiman food chain threats.

. These threats are, however, considered

indirectly under the resotirces target
. compenents in the air migration
pathway, ground water migration
pathway, soil expesure pathway, and
drinking water threat portion of the
surface water migration pathway.
The proposed rule reqirired the
estimation of bioactumulation
potentials for hazardous substances

: qnn‘llﬂuotmu&imm(e.g.. - One commentor stated that e
mnotbennﬂyqnmmed ). Mrﬁﬁmmﬂ?&mmﬂ
or
measured, which mw resources, sl that this step should be
uNM§m e mpertame tctor oo ot e degres
resource factors in the air, surface m:.emmw
pathways. (See the discussion of that do not bloaccutnulate
resoutoes factors above and §§ 8.9.3, pose less of a ireat via the buman food
41233,42233, and 653 of the rule) than _
- Recreational use is also & major uumu-naub:xqm
. component of the evaluation of the ely, substani high -
W ; ?mhogu dation pt vh;:pose
uwam ﬁ'ﬂim s211 very significant threats v human
uman 0 30, O are
that EPA consider “the damage to modest quantities. EPA believes that
natural fesources may affect the 1 S potential
bumen food chain * * *? Accordingly,  tables wiil reduce th effort and
Msdmmmm”ﬁmd squrces required to score this factor
the proposed rule sviluationof  EPA recelved severs] 2
Mhhmmhmmmqnﬁc stating that bicaccumnlation pot
food chaia. was not given sufficient in
Amberofmmw of humanr food chain threats
that texrestrial food chain threats EPA éevaluated the use of
. also be evaluated because most of the bivaccumulation potential duiing the
fodeahnhmumnm ﬂeumtanddetamd&m&mm
originates on Jand, en p terrestrial Y. uncertainty related to
taman foed chain ts, therefore, more factor. in part because.of major
" : stated different species in different
that the HRS should account forbuman enviromments. In addition,
MMMW% Mmmm’vd:hvebe‘e&
crops.: game animals : computed a spedu
commpenter stated that the SARA - most sabstances. In
mandate would not be fulfilled if only nnmmynm Iht
aguatic buman food chain threats were imemﬂammg:gddn?nbe
evaluated. given t: HRS.
After conducting an investigation into  addition, upatt'ag
possible metheds, EPA determined that chnmsdimethecﬁonml.dle
hwoddmthmd:falb%@n bx%&onpoﬁnﬁdﬁelwm
separate evaluation of terresirial huinen ~ move, e factor ca
food chain threats in the HRS. The to&amstedmadeﬁmm s
tervestrial food chain is more complex category so thet it is evalvated
and site-specific.and is less understood  consistently with the other waste -
than the aquatic food chain, andits *  characteristics factors that reflect

exposure. As part of these changes, the
use of the bioaccumulation potential
factor in selecting the-substance posing
the e c:.eﬂ ‘hazard also has been
ie

‘l'he final rule broadens the definition
of actual contamination of the hurnan
food chain by modifying one criterion
and adding a new criterion defining -
actual contamination. The proposed mle
defined a fishery as actually
contaminated if (1) the fishery was
closed as a resiilt of contamination and
a substance for which the fishery was
closed had been documented in-an
observed release from the site, or (2} a
tissue sample from a human food chain
organism from the fishery was found to

sample at a level that meets the criteria
tf:ltd‘m;eut Mond?m
at a
B o 1 o Bty
ease. a
within the bomdaﬁuofmobmed
release is considered actually
contaminated.
BPAbmadenadthcdeﬁnmonof
. contaminated fisheries on

basiso(ﬁeldtedxadn.mmdwmre

(i) Closed ﬁshﬁiesdid notexistat |
mostsiteg; .
(2) Hazardous snbmnce
concentration data from tissues of
applicable were available for
only a small portion of fisheries; and
[3 FDAALS exist for only a relatively
number of hazardous substanices.
'l‘he final rule also introduces two
levels of actually contaminated fisheries
or portions of fisheries:
¢ Level I: Applicable whea

concentrations of sité-related hazardous -

substances meeting the criteria for
actual contamination of the fishery
equal or exceed the berichmark
concentration levels established in the
final rule based on FDAALs, screening
concentrations corresponding to
elevated cancer risks, and screening
concentrations corresponding to. .
elevated chronic, non-cancer toxicity
risks via oral exposures. The final rule
allows Level I contamination-to be
established based on hazardous




factor is assigned 50 points for Level 1
and 45 points for Level Il concentrations.
‘Where no actual contamination of a
fishery is documented, but theré is

documentation of an obmed‘{hlme of . :

bioaccumulation potemtial factor value

- of 500 or greater to a watershed -

edntamingaﬂshe?wilﬁhthelhrgei' N
distance limit, the food chain individual
. -is agsigned & value of 20 points. Where

standing
{weight .
the water body) rather than
productivity. - - :
- EPA agrees with the commenters. In
the final rule, estimates of fishery

edible living organisms in

buman food chain

producti baged
- on. fish harvest data (lnclngs?tockins

. data) s opposed to standing ¢ dotn,
'Whe’n!:l'h-abedﬁc' A _

data are not

. available, harvest rates ave to be

based on the average harvest

contamination. :
test participants noted that some sites - -

" bave no overland flow route, but sutface

" hazardous substances atthesite .

avallable to' te via each component
would have to be apportioned between

he two components. The sfte-specific .
data needed to determine the .
.mxii:te apportjoment are rarely
a . . R




. - Fodoral Register /Vol. 86; o, 241 / Pridey. December 14 1900 | Rules and Regulations 51559

o U mgwer

Surface Water Mlgratlon Pathway -
Ground Water to Surface WaterComponent

‘ Likeli_hoodofkgleuse x . DﬂnldngWater'l‘hrea' t
Observed Rélease Waste Charactesistics - X Targets
Yoo o I Toxidty/MobﬂltylPusnstenee Neamtlnuke '
Containment Resources
Net Precipitation ‘
DepthmAquifer o _
| I P _’Human_l?oodcmih'rhmt

WasteCharaeterlsﬂcs X Targels : o
Lo ~ -} Toxicity/Mobility/Persistence/ FoodChmnIndmdual :
‘ : . , Bioaccumplation . Population
' ‘ Hazardous Waste Quantity :

+

EnvironmentalThreat

Waste Charactéristics X Targets - :
Ecosystem Toxicity/Mobility/ - Sensitive Environments -

Persistence/Bioaccuremlation :
Hazardous Waste Quantity

r

New component. -
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. ground water in all directions from a
site. Under this assumption, except in

. those instances where the surface water

- body completely surrounds the site, only

a portion of the hazardous substances

- can be assumed to reach the suface

- water through the ground water. The

- dilution-weight adjustment accounts for.
the portion of the hazardous substances

the field test results, EPA hasmadea
number of changes to the soil exposure
-pathway. The name of the pathway has
been changed to be more consistent
with terminology used in the Superfund
human health evaluation process.
As suggested by commenters, the final

-rule limits the area within which human
targets are evaluated for the resident

= o
‘The ground water to sutfacs water assumed to be avaiable to migrate to popuhtfonﬂmattoloauomwwn
nilgration component evaluates three suﬁee\um ground water. property boundaries and withina
threats: drinking water, human food The idmdenﬁyhdeﬂnzdu distance kimit of 200 feet from an aréa of
. chain, and environmental. The the straight-line distance, observed contamination. The 200-foot
. component is scored only if: (1) A - . . withinthe aquifer boundaries, from the:  limit accounts for those situations where
portion of the surface water {s within - mnhmbﬁesurheamm the property boundary is very large, and
.one mile of any source at the site that body. Thevefore, the actual targets exposure to contéminated surficial
could release to ground water; (2) there  considered may dﬂenmewhaﬂmm mmhbmhkﬁyotw
hnodlleonﬁnui&.m&ememoat talnehevahatedlnﬂuoverhndnowl because of the distance of residences,
equifer between the source and the flood migration component because the  schools, or work places from an ares of
portion of the surface water within ane tworlobablo points of entry may differ.  gbserved contamination on the same
, ﬁeofmemumhand(a)mbo&t:mof ﬂhamadmﬁg:t‘danawewhauonof property. m
. surface water is at or below intakes, fisheries, and sensitive To make. thway consistent
. .of the aquifer. The M& . : that may be expased to ﬂteothnptgl‘new’:ys in e to
for the companent is ped the contamination from 8 site butare . . comments, the final rule -
mmyufoﬁ_l;eovei@ﬂnwl wﬂmmwﬂm ' wmquuﬂlﬂn&:;uu
. component. For each threat, entry. - characteristics factor category
oAnbsmdo nlengeorp]:ienﬁalbmlciu The cast ¢ pathway, which ‘l;t:‘:dhctmmldm bave
and only #, there is an observed relesse - "“fhﬁd”ﬁ‘*mfd“mm been added to make the pathway
to the uppermost aquifer, while potential Tules has been renam consistent with the other pathways, ali—.- - -
to release Is based on ground water e pathway in the finalrule. The ¢ opich gssign vatubs for e
potential to release fagtors, exoept that l’"‘""'&;’" primarily individual (eg.,
ouly the uppermost aquifer is ssseas:the potential threats posed by nggrigt fndividual or intake). Popuiation
considered. (See § 4.221.2) e O el oatorials at 5 — 18 evaluated using tiwo levels of actual
The hazardous waste quantity factor S J e raluated two thmls—&: a contamination based on health-based
e maton o Bod a2 1 rstint popuation and e e o o et
ov ow, . -
component, except that only sources - mﬂlm t included seven) has been eliminated because the
that could release to ground waterare g (e R 0 S T field test indicated that this factor could
considered (see § 4.2.2.2.2). Toxicity, - pojmlamma . ‘with observed gredtly add 1o the time and expense
water mobility, and surface contamination, all othep residents and mﬂngulteyetmulledhli
water persistence are considered in people attending school or day ona discrimination among sites. This change
selecting the substance property with observed coatamination; - 4180 makes the soil exposure pathway
posing the greatest hazard in drinkd and terrestrial sensitive environments in  ™OT® Consistent with the other
water (see § 4.2221). which there is observel] contémingtion.  Palhways.
ground water mobility, the final rule The nearby population was based on In the nearby population threat, the
reflects the fraction of a hazardous people who Eo ve or & school within hazardous waste quantity factor in the
substance expected to be released from 4 gne-mile travel ttegd andwhodid  [likelikood of exposure factor category
the sources and to te . not meet the criterig for resident bas been renamed “area of
ground water to the surface waler body. population. 8 summarizes the . contamination” to reflect both the intent
.For human food chain and proposed and final rules, of the factor and how it is evaluated.
environmental threats, bloaccmnu]ation A nymber of commenters supported . The accessibility/frequency ofuse
(or ecosystem bioaccumulation) the inclusion of the pathway, but raised factor has been revised and renamed the
"potential is also considered in issues'related fp its evaluation For “attractiveness/accessibility” factor.
greatest (see §42.321). . mﬁm the waste characteristics recreational uses of areas of observed
. The targets factors in this component - factor ca solely on toxicity. Three ~ contamination because they are most
_ are evaluated in the same way as - commenters og,emd to limiting the high likely to result in exposures to
taigets factors in the overland flow/ i risk population to children under seven.  contaminated surficial materials. In.
flood migration component, except that  Other commenters stated that collecting ~ addition, the weighting of the nearby
a dilution-weight adjustment is data on the high risk populai.»n would population relative to the resident
combined with the surface water be difficult. A number of commenters population bas been reduced ta better
dilotion weights for populations questioned how the onsite area and area reflect the relative levels of exposure for ’
potentially éxposed to contamination. of contamination would be defined and  those threats.
The dilution-weight adjustment was bow accessibility of the site was .A number of commenters questioned
added becaiise the HRS assumes that evaluated.” - -whether workers should be counted
hazardous substances migrate via In response to these commentsand ta  when evaluating target populations in

the soil exposure pathway. One
commenter suggested that soil exposure
scoring should “not include activities at
facilities that presently are regulated
under the Occupational Safety and
Health Administration (OSHA).” Other
commenters, however, stated that
workers should be counted in the target
population. One commenter argued that



not eounﬁng a facﬂlty‘twork force ls -
lncoumi:m ch\;llth other po
counting techriiques,
commenter said that warkers should be
included in the resident population
bccaun the proposed method of

-sofl expastre pathway
aeom can result in Inqpmprlatoly low
scores when onsite workers are exposed
to wastes or contaminated soll.

Agancy investigated statu
msulalory. and pollcy mdlﬁons that

g

mightmtrlct thalncluionofworkmln mndbysmworkumpmﬂnn

the target laws. The legislative history of section
exposure pa ‘!‘his mlysls found  101[22) specifically anticipated that
Wmﬂggﬁm orregulatary aumwmdaczgewm o
authort J ﬂﬂ‘ﬂ\ﬁli workers covered appropriate cases, tespond
by OSHA regulations from releases within a workplace. Thus,

consideration as targets in the HRS. concla t there o
Although the definition of a relesse -mmm,,df; 2:..,.,,,,'"’"’

e it Tl xcudes  restrictions agalnst consideration of
release which results in
m persons solely within a wm activities at OSHA- mgulated facilities.

Q H "'ltonlydouuﬁot . nu.meaumn
claimsbywoﬂmwhom ady '
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o Sonl Exposure Pathway
. Resident Population Threat .
lmelihoodofl'.'xpoalre X Waste Characteristics - X Targéts
. ObsetvedConmmnation Toxicity | High Risk Population
Total Resident Population
Terrestrial Sensitive
Eavironments
. o+
Nearby Population Threat
| Likelihood of Exposure X  Waste Characteristics X  Targets
 Waste Quantity - Toxicity Population Within 1 Mile -
: Acceasibimy/l‘requency of Use : : :
FINAL HRS
Resident Population Threat
Likelihood of Exposure X  Waste Characteristics X  Targets
Observed Contamination . Toxicity " Resident Individual
: ' ' Hazardous Waste Quantity Resident Population
. Workers
Resources -
Terrestrial Sensitive
7 o Environments
- » —
Nearby Population Threat .
Likelibood of Exposure X . Waste Characteristics X  Targets
Atractiveness/Accessibility  Toxicity Population Within 1 Mile
Area of Contamination Hazardous Waste Quantity Nearby Individual
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‘The sofl exposure
tgnedtoaccountg‘mmund

health risks resulting from ingestion of

gon:amlnamtzfi surficial materials.

stion exposures are
compareble for soms types of workers

, and residents, the Agency has decided

" to include workers in the resident
population threat. However, substantial
variability in the kinds of workers and
work activities at sites {e.g., indoor: and

r) leads to considerable

pointsmuaignedfordtuwhh

100 workers; 10 points for sites wi 10!
10 1,000 workers, and 15 points for °

. greater than 1.000 workers.

workers will reduce the data collection

(See § 5.1.3.3.) Nearby workers are not
couneedlnthanwbypopnhﬁm
because the Agency considers it
unlikely that workers from 2
workplaces would »

boundary of their wod:place during the

. workday, and because there is no way

" to estimate accurately the pumber of
workers who might.

'Fiunythn

‘0. A:tMigmtfanPathm '

The preposed rule mede mml

' a!gn!ﬁcantchanguhthnlrmlgnuoh

pathway in the original HRS.
mmhthSARAmndmb
considerpomﬁaluwdluactnal
releases to air, the proposed rule
incloded an evaluation of the potential
to release. The proposed rule also added
& mobility factor to the waste
characteristics factor calegory and an
MEI factor to the mﬂ:‘fy
distance weighting factors i
e
" all factors ki the targets cal tcgory
9 shows the proposed air migration
pa:hwayandthcﬂmlndepa&wny
The public provided numerous

_ comments ou these changes and raised

new issues as well, The most significant
new issue concemed the stmctital
inconsistency in the treatment of gases
vy popeopoeed et
way. For examp
commenters observed that in the
potential to release evaluation, it was
possible to assign a high eonhinment
value to a source with :
containment and poorpar!iculate
containment while assigning high source
type and mobility values based on the

- presence of gaseons hazardous

substances. This combination would

 yield an inappropriately high potential

. parﬁculatemtypefacmnand

tomleuavalue.mammmaho
noted in discussions with field test
1 L

‘Tha Agency with these .
commenters and Investigated methods
tobeﬂernﬂecuhadiﬂuenoeabetween
gases and particulates. As a result of
ﬂ:mmMes.EPAhumademual )
fo the final rule in both the
of relaase and waste
ehmcterhﬁufactotuhgom
"In the iikelihood of release factor
category, the final rule evaluates source
D peionloie Oy hone S0
tes. sources
hazardous

 substances are evaluated for gas

potenﬁa!hre!ease.andonlythm ’
hazardous -

sources containing

substanices lhat.mbudsnedn
patticulates are evaluated for
particulate potential to releass. This
change in potential to-release structure
necesgitated other g in the '

scaring of potential to including
Svelopment of

miigration potential factors. The names
of these latter factors were also changed
to the differences betwun
potential to release “mobili

waste characteristics “mobility.” (See
§$61.213 61223)

SILLING CODE 6550-50-3
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“Air Migration Pathway
PROPOSEDHRS
Likellhood of Release ~ X . Waste Charsicteristics X  Targets |
.o ., Hazardous Waste Quantity Population - |
Potential to Release LandUse -
Sowce Contsinment - Seasitive Environments
Source Type -
Source Mobility
FINAL HRS

Likelihood of Release X . ~Waste Characteristics X  Targets

Observed Release Toxicity/Mobility . Nearest Individual
or . Hazardous Waste Quantity ©  Population -
Potential to Release o : ~ Resources
Sensitive Environments
Gas
Gas Containment
Gas Source Type
Gas Migration Potential
Particulate
Particulate Containment
Particulate Source Type
Particulate Migration

Potential

BILLING CODE 6560-50-C
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_ haddmontotbmchanga

mt ’

parilyin ouse {o comments
plrllyasa:::ltofﬁeldust
type

applicable, sdurce
::Emamalsonvlud.l&e
ﬁ!m&t&umdl'lble“)

factor. A simplification an

indicated that dry relative soil vo!aﬁhty
was redundanl, as it was almost
completely determined by vapor

parth migration potenﬁal factor in
the final rule is simply the te
component of the pro; potentm to
release mability factor:

The containment factors were also
changed as a result of the field test, a
review of recent information on cov
systems, the examination of air release -
rate models, and the public comments
on the need for simplicity in the final
rule. The final list of containment
descriptions eliminated many redundant
descriptions and changed others,
retaining only those distinctions that are
necessary based on type of source. (See
§§6.1.21.1,61.22 1 and Tables 6-3. 6~
9.} As discussed in Section I F above,
two new mobility factors were
developed for the waste charactensucs
factor category.

Commerters generally supported the
concept of distance weighting target
factors. However, séveral disagreed
with the approack used to develop the
proposed factar values, Some
o menters suggested basing the factor

" commenter

waste pile may be similar to or Jess than
na concentrations in soll or rocks
below aiid adjacent to the pile. To

- document indirect releases, the

commenter suggested that EPA requlre
callection of detailed m!omation on gite
geology and hydro gradients to
ensure proper consideration of -
background levels. Finally, the

" commenter asserted that although it is

appropriate to weight observed releases
more heavily than potential releases at
sites with synthetic organic hazardous
substances, the criteria used to define
cbserved release are not valid at sites
with natural sources of metals. Another
agreed and suggested that |
because of backgrourd levels of
inorganic elements, the proposed HRS
conld identify as an observed release
concentrations unrelated to mining
activities.

. EPA recognizes that natural
background concentrations of metals in
soil or rocks can affect the measured

values onlong-tem meworology and the concentnﬂon to establish an
. dnufﬂladu.whﬂeothsumﬂed obmedmleuc:umlnlngmdm.
- that additional dtmospheric ‘m:eonsidmﬂonhnﬂamdhﬂu
(e.g. particulate deposition) that concentrations.
lntheﬁnalvdmhamuhdthm significantly above background be
comments, EPA bas revised the distance  shown to establish an observed release.
weighting factors used in the final rale ~ Moreover, EPA has clarified the
to reflect long-term atmospheric observed release criteria in the final rule
phenomena. Analyses indicated that to explain that they specify minimum
particlate deposition and other similar  differences necessary to establish an
phmmumﬂudtedzawu;ﬂmt ~obaervedreleaeebychmwmly!il-
sufficiently significant within four miles Several comsienters guestioned the
of a site to warrant their inclusion in the - reatment of metals in the ground water
final factor valuies. EPA also notes that  mobility factor. One commenter stated
the distance we s Mué::m m.gm,mm?dﬁubmmg
now incorporat popula . ste sites use it gives
famnhnhbh-(h!uuwd ;amungmmdm" tion'to the accurate
. Tables-17) o nmmm ent &f‘?:o nml:iliﬂm ofmotganiwc
Large Volum nces to that of na
P v eWasnu ?ccun-lngmehb,'lhmmmmd
mngmtulmAmmberof ﬂutthemmd factor for
commenters representing mining the surface water migration pathway
trade aasodaﬂmmdswe accounts for the degradation of
and Federal agencies commented on hazardous subsiances in the -~
how the proposed HRS would score environment through four processes.
wining waste sites; commenters .- . Nong of these processes, according to
representing waste management commenter, applies to metallic
faeﬂiﬂurﬂndclmﬂarhmhmnd elements, which received a default value
to their sites. This section summarizes of 3 (the highest possible score for
and addresses the mafor {ssues ) commanter stated
addressed by these commenters. that decreased mobility was considered
- Conimenters raised several concerns anly fot organic compounds, even
reg&nma proprie etemddaraﬁon th compounds are
immobile in some sitoations.
from mining dire;!c;ehdg:f:eleases *  One commenter stated that adding a-
commenter \ecommended that metals mobility factor, as EPA’s Science
daamlninsdireumleasesbomn Advisory Board (SAB) floct ,
ibining waste site, EPA sould conslder bl i
prior t:':llulns and thah:l:a:fg:ei:m elements. to migrate in the aqueous
migration rates resulting from mining. phase, Two commentemwemmcemed
The eomm‘;m expl?i:id that the that metals would be as a "worst-
concentration of metals in a mining cage” default value for mobility. On the

other hand, another commenter stated
that consideration of the mobility of .
fietals in the revised HRS would at | least
partially rectify the bias in the current
HRS against high-volume, Jow-
concentration mining wastes.

- A nunber of these commenters
appear to have misunderstood the
proposed rule. Metals were not
automatically nssigned the maximum .
val e as a default in the ground water
mobility factor, but rather were assigned
values based on their caefficient of
aqueous migratian. The final rule

- automatically assigns the maximum

value for mobility only to metals
establishing an observed release by
chemical analysis, which is the same
way organics and nonmetallic
inorganics are evaluated. For metals and
metal compounds not establishing an
observed release by chemical analysis,
mobility is baged on water solubility
and distribation coefficient (K,), the
same as for organics and nonmetalli-
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exposure because isaccess to
mining waste sites. _

. EPA does not agres that the soil
exposure pathway is biased against
mining waste sites. The pathway .
evaluates exposures of people via
contact with surficial hazardous

- substances. The believes that,
all else being equal, large contaminated
surface areas with public access,
ineluding those associated with mining

waste gites, should receive higher scores

for the soil exposure pathway than
smaller sites with mt:: mtr?cted
access. Even gites with large .
:b%emig:::d amce areas are u‘nﬁhkely
0 be assi scores except when
they are near residential areas or
include a listed sensitive environment.
As some commenters representing
mining-related activities have noted in
the past, most mines are located some '
distance from inhabited areas.

Three commenters stated that the
original HRS was biased against sites
such as mining waste sites that are
characterized by high volumes of waste
with relatively low concentrations of
toxic constituents. Two of these
commenters suggested that mining
wastes would be appropriate for
hazardous constituent quantity
determination because such wastes are
rela‘ively homogeneous {compared to

. conceniration data for

" adequa

e

‘blased against.

other w ) and, therefore, have fairly
consistent concentrations. One of these
two commenters also stated that the
hazardous waste quantity factor -
mnﬁmln{l‘abha—udhmmd
should be revised to be less
conservative, The

concentration of the waste at the point

of !
El’xdounot &atml::msu
e, g
incorporates concentration data in three
factors: (1) Likelihood of release
{concentration data can be used for
establishing an observed release}; (2)
(concentration data, if available and
Aoeandoss aamagiutes qucatg s
ous an
tions of hazardous

substances present in drinking water

wells or at other exposure points can be '

mdhdetmmwu@m:rnemﬂ .

individuals (or wells or ) :
environments

o ote) EDA has natsapticly rquiced

' not

of the substantial ﬂ.ﬁl;rdm
costs

these data and the vt:rdy Mg , of

uncertainty associated with data

EPA requested that the SAB review
fssues related to waste
‘The SAB final reportis a in the
CERCLA docket. Two commenters
stated that the Agenc&edid not
g tely consider the SAB’s
recommendations for reviging the HRS,
specifically those concerning the use of
imobility data. . :

The SAB, in its review of the original -
HRS, examined whether large-volume -
waste sites (e.g., mining waste sites) had
been treated differently than other
waste sites and concluded that
insufficient data were presented to
demonstrate that the original HRS was
biased aga’nst mining waste sites. ’
However, the SAB noted that the
original HRS had the potential for such a
bias, particularly when potential
to release, because the al HRS did
not conisider mobility, concentration of
hazardous constituents, and transport.
The SAD suggested several possible
modifications to improve the application
of the HRS to mining waste gites.

Based in part on the SAB suggestions,
EPA proposed several changes to the
overall scoring process to make the HRS
more accurately reflect risks associated
with mining waste sites. notably,
addition of a mobility factor to the air

and ground water migration p&wiys.
in the factor,
changes o;;e:thtena "

&"ﬂ“vﬁ’a"’mmg“"“ e
e ot oeatblgiven the
' not
and spatial variations at -
limitations on SI data collection.

EPA's current analytical procedures;

ol

anybmmmel-msnhuvem&u
of sites. This commenter also

3001 and 8002, which the commenter .

believed to be more focused efforts to

than the HRS revisions. :
A does not believe that a separate

_ “preliminary evaluation system” for

mining waste sites would be

.appmpﬂata. A single HRS can be

applied uniformly to all sites, allowing
the to evaluate sites relative to
each other with respect to actual and
potential hazards. The ,
examined the RCRA s cited by the
before HRS

commenter proposing HR!
revisions. Those studies, which focus on
the management of wastes at active

. facilities, concluded that many special

study waste sites (e.g., mining) do not
present very hi riju. while others
may present tantial risks. EPA
believes that the conclusions of these
studies and the Agency's subsequent
regulatory determinations (i.e; not to
regulate most mining wastes under
RCRA Subtitle C) are not inconsistent
with a determination that some mining
waste releases can require S d
response actions. Furthermore, the HRS
is designed so that it can be applied to
closed and abandoned sites as well as
active sites.

Other large volume waste sites.
Several commenters suggested that the
proposed HRS did not meet CERCLA
section 125 requirements for sites
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mohhgfounﬁnlmﬂmwam ‘

These commenters that
section 125 mmmmmgr the
quantity and concentratiop of hmtduus
eons:‘ and d? th Whﬂ HRS hud
was at

not adéquately addressed i

‘requirement.

Oummmnmppuled&e
Agency's proposal to e
mdmﬂmdwnmhﬁmdata
when such data ere avaflable. Thrée
commenters stated that the d
HRS would often assign fossil
- combustion waste sites high scares.in
part because of the worst-case

-ﬁudi?lnthe!lm:ecﬂmm:wdy
the three commenters

* in the waste consist of the single most
{oxic constituent in the waste. _ -
. EPAdoeanotbe!ineMﬂn

e e
i comp: wi types of
sites, The HRS assumes thatmsmt
possible to determine in a consistent
mannez the relative contribution to risk
of all hazardous substances found at
sites. Given this assumption, EPA has
determinedthatbuingmetmddtyd

the comhination of substances at a gite

on the toxicity of the substdnce

the greatest hazard is a rea le and -
appropriately congervative approach In
many cases, the substance

greatest hazard is not several 3&9 of
magnitude more toxic than ather
hazardous substances at the site,
Therefore, the effect of this approach on
the toxicity factor value—~which fs
evaluated in one order of magnitude
scoring categories—is not as great as
some commenters have suggested (see
also section Il D). In addition; as noted
above, worst-case defaults are not
assigned for mobility; population factors
have no defailt values.

Two commenters suggested that
because CERCLA section 125 contains
no statutory deadlines, EPA should take
as much time as necessary to

daqmte!ympond.mnmmwm

. recommended that EPA extend the

tiered ap
quantity

ch of the hazardous waste
to other factors to take

.advantage of the extensive data on

fossil fue} combustion wastes generated
e ey oo ot ey ht he
not agree that
tiered approach used in the hazardous
wiiste quantity factor shouldbe -
extended to other factors for fossit fuel
combustion waste sites (see also section
MK)EPAbelicveslhltmtIma
umummmmor
litcswouldnolallawthe
a vhiform measure of ﬁve.
dukuawidavaﬂetyofsim.u

processes and mechanisms
into the HRS. EPA carefully examined
this possibility and that -
although the uge of fate and ansport
models could concelvably increase the
acouracy of the HRS for some pathways,
collection of the required site-specific
data would be far too complex and
costly. Fate and transport models are
appropriate for a comprebensive risk
assessment, but not for a screening too}
such as the HRS. In addition, EPA's
review suggested that it would be more
difficult to achieve consistent results
among users of such models than with
the HRS. EPA points out that it used fate
and transpart models to develop the
distance weighting factors used inthe
HRS target ealctdaﬁons. and also that
the HRS incorporates several hazardous
substance parameters {e.g- mobility)
‘and site perameters (e.g., travel time}
that aré components of fate and -
transport models.

Two commenters expressed concern
that the HRS fails to account
for the leachability of hazardous
constituents.as required by CERCLA
section 128: According to the
commenters, some hazardous
canstituents pose no risk via ground
water because they will never be
released to that medium. Thus, even if
hazardous waste qiiantity and
concentration are considered
adequately; hazardous waste quiantity
scores for fossil fuel combustion sites

" will be erroneously high unless

leachability {s considered as well.

EPA examined the availability of
leachate data and the feastbility of using
such data for calcalating hazardous
substance quantity for all types of
sotrces and wastes. The'Agency -
decided against using leachate
concentrations because:

" leacha

* Leachate dm are not avallable for
all sources and wastes, and avaflable
lsachate data on wastes

_ and gome landfills bave

applcabiliy or uMﬂWmﬂw

o Leachate data derived from lab

eou ot the antverse of
re o
field conditions such es heterogeneity of
wastes, chemistry of Jeachite, and
densityandpomvolmofdhpoaed
mm‘::thodfo using leachate data

Any r

cauild not be consistently or uniformly
applied to all sites.

EPA also examined the feasibility of

- developing site-specific leachate dats
> leachable hazardous

mﬁm%formmd ter
tance wa'
migration pathway. EPA decided against
this option becauss reliable estimation
of leachable bazardous substance

uires
sampling of d%u
waste, whig;d would be ‘hmvely
expensive not some
‘cases, sach would be
technically unfeasible and unsafe.
p EPA evaluated dtemm g
a surrogate

)  substance quantity.
The Agency found that adding the - -
mobility factor to the ground water
migration pathway, based both an

solubilities and distribution mefﬁcients

nh)i:grins it byu haurdou te

m was
quantity factor would be a {easible
alternative for approximating the
fraction of hazardous substance
quantity expected to be released to
ground water.

Q Consideration of Removal Actions
(Current Versus Initial Conditions)

The original HRS based the
evaluation of factors on initial
conditions. In the preamble to the

proposed rule, EPA specifically
reguested comments on whether sites
should be scored on the basis of initial
or curre 't conditions. The principal
question is whether the effect of
“response actions, such as the remaval of
some quantity of the waste, should be
considered when sités are scored. Initial
conditions are defined by the timing of
the response action; that is; initial
conditions are the conditions that
existed prior to any response action. For
sites where no response action has
occurred, initial and carrent conditions
are the same for evaluating sites.

Of the 25 commenters responding to
this issue, 15—iacluding all industry .
commenters—supparted scoring on
current conditions. In the preamble of
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ﬂ:epmposedmla.EPApmantedm
approaches for considering response
actions in HRS scores: (1) Consider
these actions ¢ fortlmepathwaya
and factors for which they are
appmprlatqmd(z)eonddu&m
actions in all pa but make
atsgites e inftial -
tions more accurately reflect risks.
Those who stated a
favcudﬂmleeond.b:pe ﬂmﬁ;
m‘ﬁndmh.mmmd
: pcorit al on current
T
parties to clean
reasoned that if cleanups are
the threat of migration of the hazardous
substances therefore,

xesponan:le arttes
dnn si enongh avoﬁbeins
amdﬁn&eproposodmhnmm

is too complicated na?ulau.
the effect of partial
m Saegasiad e whee,
Oge;s that where
contamina! sampling during
an SIwill discoverit. -

Ten commenters.did not fully support
scoring on current conditions. Only one
opposed any consideration of current
eﬁndltiom.md s""dmmou ters 4
8\ scoril:g e goil exposure an
alrp :l:zoigraﬁon pathways on current
conditions. Others stated that response
actions should be considered only when
the actions are conducted under Féderal
or State direction, or when the action
-constitutes a complete Several
- added that State actions should not be
considered because it would penalize
States with active remedial programs.
One commenter ested scoring sites
on both current initial conditions; if
the response action had addressed all
hazards, then the current conditions
score should be used.

Based on public comment, EPA has
decided to change its policy on
consideration of removal actions. The
Agency agrees that consideration of
such actions in HRS scores is likely to -
increase incentives for rapid actions by -
responsible parties, reducing risks to the
public and allowing for more cost
. effective expenditure of the Fund. In
making this decision, EPA tried to
balance the benefits of considering

m‘l’n::&om

a consequence, w!
dmnothavemﬂdmﬂnfomﬂoﬁb
estimate the quantity of hazardous -
constituents in the sources at

'theslumdhtheassodntedtduaes.a

any data needed to
deteminatinnoftheqmﬁtyof
hazardous constituents remaining. EPA
mﬁ%ﬁuﬁﬂmﬁ:&db
determine the of hazardous

the primary responsibility for oolleﬁﬁns
support 3

reasonable confidence the quanﬂty of .
hazardous constituents

EPA decided not to limit the
consideration of response actions to
certain yaﬂxwaya (e.g. the soil exposure
pathway) because this would overstate
the risk at sites where removalof
wastes has eliminated threats in all
pathways. Moreover, & more limited

" approach to consideration of response

actions woild provide less incentive for
rapid .2sponse action.

EPA will evaluate a site based on
current conditions provided that
response actions actually have removed
wastes from the site for proper disposal
or destruction in a facility permitted
under the Resource Conservation and
Recovery Act (RCRA), the Toxic
Substances Control Act {TSCA), or by
the Nuclear Regulatory Commission.
HRS scoring will not consider the effects
of responses that do not reduce waste

antities such as providing alternate
gxinking water supplies to populations
with drinking water supplies

contaminated by the site. In such cases,
EPA believes that the initial targets
factor should be used to reflect the
adverse impacts caused by
cmhmhaﬁonddﬂnkhgm
eqnlfereoﬂdbearuﬂdallylhhldod
further remediation. This decision’
h consistent wlga 8%%: mma).
which requires that
m to sites where contamination
site results in

‘becaunse of contamination
ali&!PAwﬂlmddetthhiﬂalmts

. ted ﬁepr?oad

Asnoted in
pumble.EPA consider
removals conducted

ftis
the source of most of the data used to
:oroasltt.nmmmmactlltmat

tes an ongoing process,
wonl:lngbmdmome recalculate
amconﬁnmllyhnﬂeam:h
actions.

cansidered whether respanse actions
mdgg:;onddmdhm%w
' performed under a

or EPA order. EPA decided not to
choose this for two reasons.
l-“mt.it dlminichtheinmﬁve!or

mﬂdﬂedm&e}msmlhm
would be little information on site
conditions upon which this order could
be based.

EPA has also decided not to .
differentiate between response actions -
initiated by States and those conducted
by other parties. The Agency believes
this approach will help ensure
consistent application of the HRS by
avoiding situations where two similar
sites are scored using different sets of

~ rules. Moreover, although the Agency is

sympathetic to concernsg about
disincentives to States for ipitiating
actions, it believes that such cases will
be rare. Many State (and Federal)
removal actions are interim measures
designed to stabilize conditions at the
site. Given the more limited definition of
response action noted above (e.g.,
removal of waste from the site for
disposal or destruction in a RCRA-
permitted facility), many actions
conducted by States would not be
considered in HRS scoring. In addition,
in many cases, State and Federal
removal actions are undeftaken after an
SI has been conducted. As noted above,
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EPAwmonlyeonddermovals
conductedbefore the S1in the HRS

R.C‘tdaﬁ'Seore ‘ .

In the NPRM preamble, EPA proposed
- that the cutoff scote for the. HRS
be !oll:es;tnrent

: stamorymandahhmhthel-ms
. more acourate, the scores should be
.gahtgtand.thadmamtbe
Sevaral Msmated
the use of a functional
were divided about npuonshould
be used. One commenter stated that the
28.5 score should be evaluated to
deteimine whether it reflected minimum
tisk levels. If it did, the commenter

would be appropriate and should be
determired using equivalent fisk levels
{option 3), but also with an eye toward -
keeplngﬂ\eNPLmummgeabledze

R ters porting the f
not sup use o

a functional equivalent suggested a

Yhacrlinety of alternative approaches,

o Establish the cutoff score based on
risk, without regard to the current cutoff
level or a functional equivalent;

¢ Leave the score at 28.5;

* Propose a new cutoff score and a
description of methodology in a public
notice with a 60-day public comment
period;

* Lower the cutoff score to provide an
incentive to responsible parties to -
undertake remedial efforts and make it -
possible for sités where a removal
action has taken place to make the NPL,
thus reducing the controversy over
whether to scare sites based on current
conditions;

¢ Raise the cutoff score by at least 20
points;

¢ Eliminate the preseat cutoff score

by creating categories of sites instead of »

* Inits &

lndivmualunhunmmof
prioritizing NPL siteh:

~» Amend the NPL annnally to include

only those sites that deserve priority
aftention (a.g.. d sites) lnd are

’{anhllalm g any degree
on a relative scale and perform
@:&fl 'vlueshmdmavanable
In addition, four commenters felt that
the cutoff score for the Sinal rule should
ﬁ‘aﬁwﬁ""“‘"“"&‘""‘“"“&‘:

scores of representy

sltecmmmdandmpmdm

both the current and HRS.
, NG Commien

Buedonanmlydufmwsnu.
EPA has decided not to change the
cumﬁmatﬂ:nmm:mdudon

test sites with both the original
revised HRS. The data from these test
sites show that few sites scare in the
i of 25 to 30 with the revised HRS
The Agency believes that this

. 'rangemayrepresenubtukpoimhﬂw

distribution of site gcores and that the

sitesacorlngnbovelhe range of 26-80
" are clearly the types of sites that the -

Agency should capture with a screening
model. Because the analysis did not
point to a single number as the
appropriate cutoff, the Agency has -
decided to continue to employ 285 as a
management tool for identifying sites
that are candidates for the National
Priorities List.

EPA believes that the cutoff score has
been, and should continue to be, a
mechanism that allows it to make
objective decisions on national
pr.g:lties Because the HR'?: intended
to be a screening system, the Agency
has pever attached significance to the
cutoff score as an indicator of a specific
level of risk from a site, nor has the
Agency intended the cutoff to reflect a
point below which no risk was present.
The scare. of 28.5 is not meant to.imply

* that risky and non-risky sites can be

precisely distinguished. Nevertheless,

- the cutoff score has been a useful

screening tool that has allowed the -
Agency to set priorities and to move
forward with studying-and, where
appropriate, cleaning up hazardous .

. noted that the
ﬁeldmtdidmhdimhthe .
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wastadm‘l‘haml of sites

have been
ahowntoptesenxrbh. A believes
that a cutoff score of 28.5 will continue
to serve this crucial function.

Secﬂm-bywmdlule

Besides the changes discussed above,
EPA has made substantial editorial
revisions in the rule being adopted
today. Source characterizationls -
discussed in section 2 of the final rule,
along with factors that are evaloated in
each pathway. These fectors include
hazardous waste quantity,.taxdcity, and
mhationofmgmbuad

either as the only hazardous substances
at the site or in combination with other
bazardons substances. hat
In descriptive text that -
general, b
been removed as have references and
data sources; the sections have been
o o eppy e Bt prosentig
and to ap,
overviews of the pathwaysand the -
sheets have been revised -
m“l to reflect changes in tie tule
and assigned values. .
This section describes, for each
secﬁonofﬂlemleandudxuble. the
substantive editorial
anges that do not affect the eontent of
the rule are not generally noted. - :

Sectior 1 Introduction .

The text explaining the background of
the HRS mdxgesaibing the rule bas’
been renioved. Definitions of a mimber
of additional terms used in the rule have
been added for elarity. The definition of
“hazardous substance” has been revised
for clarification. The definition of “site"
bas been clarified and now indicates

.that the area beiween sources may also

be considered vart of the gite; The .
definition of “source” has been revised

. toexplain that those volumes of air,

‘ground water, surface water, or surface
water-sediments that become
containinated by migration of hazardous
substances are not considered a source,
except contaminated ground water
plumes or contaminated surfdce water
sediments may be considered a source if
they cannot be atiributed to an

. identiffed source. In addition; the

definition of sorce now includes soils

- contaminated by mxgraﬁon of hazardous

substances.
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Under the original HRS, the '
lookthupmadnlmallfam
efforts should b made to identify
sources before listing a site on the NPL.
- H, after an appropriate effort bas failed

; where
is no clear direction of flow, the center of the
observed ground water or sediment
contamination is used for the purpose of

measwring target distance limits.

Section2 Evaluationgs Common to
Multiple Pathways :

This section covers factors and
evaluations common to multiple
pathways. The major changes to these
“factors include: observed release criteria

have been revised: the toxicity factor
has been cha to a linear rather than
& log scale; scales for hazardous waste
quantity have been made linear and
expanded, and the hazardous waste
quantity minimum value has been
changed; the waste characteristics
factor category score is now obtained by
multiplying the factor values and using a
table to assign the final score; use of
benchmarks has been extended to all
pathways and to the nearest individual
(well/intake) factor; and the methods for
comparisons to benchm rks kave been
changed as have the benchmarks used.
The purpose of this part is to make the
rule less repetitioiis by presenting full
explanations of the evaluation of certain
factors only once rather than in each
pathway in which they occur.

> related to radionuclides are
throughout the rule and o
referenced to Section 7. . :
Section 21 Overview. Introduces the

) pa&wqulhaahhe!udedhm

scoting. :

Section21.1 Calculation of HRS site
score. Provides the equation used to
calculate the final HRS score. .

Section21.2 Calculation of pathway

previously
in the introduction to the waste
characteristics factor category.
Section 22.9 ' Identify hazardous
substances available to a pathway.
Explains hazardous substances

& pathway is that the substance must be
in a source with a containment factor
value, for that pathway, greater than 0;
that is, the hazardous 1ce must be
available to migrate from its source to
the medium xahate‘; For thesail -
exposure pathway, .
limitation is that the mast
meet the criteria for observed -
contamination and, for the nearby
threat, it must also be accessible.
Section 2.8 Likelikood of release.
Specifies the criteria for establishing an
observed release (discussed in section
I G of this preamble) and explains that.
p -tential to release factors are :
evaluated only when an observed
release cannot be documented. Table 2~
8. which replaces Table 2-2 in the
proposed rule, provides the revised
observed release criteria for chemical

- analyses for the migration pathways.

Table 2-3 is also used in establishing
observed contamination for the soil
exposure pathway. .

Section 2.4 Waste characteristics.
Defines the waste characteristics factor
category.

Section 2.4.1 Selection of substance -

potentially posing greatest hazard.

how to sslect the substance
potentially posing the greatest hazard.
Section 24.1.1 Toxicity 2

toxicity )
this le. Table 2-4 (proposed rule
Table 2-11) has been revised to make
the asaigned factor values linear rather
than logarithmic values; however, the -
mhﬁonah;pamonglhvahuhsmt
changed. A provision to always assign
lead (and its )} an HRS ,
toxdcity factor- of 10,000 was
added as a result of changes since the
time of the proposed rule in the way
EPA develops chronic toxicity values for

.lw,l(i-e-retetenoidma.hmof
intake (mg/kg-day), are no longer
_,dovdowlfor!ead), $ee ’

Section 24.1.2 Hmmbaqubabnca

evaluated baged on the combination of
toxicity (human or ecosystem) and/or
mobility, persistence, and -
biocaccumulation (or ecosystem
biosiccumulation) potential. The .
substances selected for each pathway or
threat are those with the highest -
combined values. For the sail exposure
pathway, the substance with the highest

- foxigity value is selected from among

substances that meet the eriteria for
observed contamination for the threat
being evaluated. The use of
bioaccumulation in the selection of
substances in the human food chain
threat bas changed as a result of the
structural es discussed ahove. In.
the osed rule. anly substances with
eu:;luatedtfomt:w /m inth

! or toxicity/p: s e
final rule, the substance with the highest
combined toxicity/persistence/
bioaccumulation value is selected in the
human food chain threat of the overland
flow/flood migration component. For the
_ground water to surface water migration
component, mobility.is also considered.
This revised method betier reflects the
overall threat.

Section 24.2 Huazardous waste
uantity. Describes how to calculate the
azardous waste quantity factor value.

as explained in section Il D of this
preamble. The explanation has been
simplified from that presented in the
proposed rule, and a discussion of
unallocated sources has been added. A
discussion clarifying the method for
evaluating hazardous waste quantity in
the soil exposure pathway was alsa
added. and clarifying language on this
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point was insested 4 the
tulmcﬁmoﬂm'r 2-19 from
the d has been eliminated.

24,21 - Source hazardous.
waste guantity. Details the measures -
that may be considered in'‘evaluating
hazardous waste quantity for a source
or area of observed contamination.
wf&%‘z’qmmyd mhow
congti to
assign a value to the hazardous
constituent

quantity factor. An
cxplnnnﬂonoﬂhammomm
hazardous wastes has been added to
clarify the of these wastes.
Table 2-5, WQOﬁty
Evaluation Equations (proposed rule
" . Tahle 2-14), has been revised in geveral
ways. The constant divisar of 10 has
been moved from these e andis

) onamdyofmmdtq.mmdy
indicated that hew ¢ agsumptions

should be used for some soarces; the . -

land treatment equation was revised

based on data from the same sti

. ‘abontwpialbadiugmu!n

assign a value for hazardous
wastestream quantity based on the mass’
of the wastestream. An explanation of
‘the treatment of RCRA hazardous
wastes has been added to clerify the
scoring of these wastes. :

Section 24.2.1.9 Volume. Bxplains
how to aseign a value for source volume.

Section 24.21.4 Areo. Explaing how
to essign a value for source area. -

Section 24.2.1.5 Calculation of
source hazardous waste guantity value.
Explains how to aspign a value to ‘source

hazardous waste quan a'?'
Section 24.2.2 Calculation of

haszardous waoste quantity factor value.
Explains how to assign a factor valae to
hazardous waste quantity using Table
2-8. The values in Table 2-8 inclade -
several changes. The cap applied to the
factor value (Lé., the lowest hazardous
waste quantity value required to assign
the maximum factor value) has been
increased to reflect more accurately the
range of hazardous substance quantities
found at waste sites. The cap is set
based on the maximum tity found
at current NPL sites: Rather than béing
assigned e maximum of mu, as in the

ymponedmk.&eemdhm
valwnmmladnhm
the cap is assigned for
quuﬂﬁuﬁatungewwm«dm
of magnitude. The two-ordar-of-
e sty ot
prbsserrrigl 1434 s el
concentration of the '
ubshncuhmmlamdawd

hchtvahnhmmpt

waste quantity
f that ha
or(i)lﬁgaﬂmp;ﬁwml“n ve |

minimuny 2 quantity
i fauto:vahphasbeenchmsedtolw

{see sections Ill C-and Ill Q above for
further digcussion of the new minimuam

" values).

Section 24.3 Wastochamctﬁ::z:
aulgnamytolhem .
characteristics factor category. As

. discussed above. the final waste
characteristics fact

or value is capped at

100.(1,000 with bicaccumulation '
potential). Values are assigned by
placing the product of the waste
characterigtics factors into range
order of magnitude, to a cap of 10® (102
if bicaccwnulation potential is
consid

Section243.1 Factor category
valire. Explains how to use Table 2-7 to

- assign a value 10 waste characteristics

when bioaccumulation {or ecosystem
bicaccumulation) potential is not
considered. :

Section 24.3.2 Factor category
valve, considering bioaccumulation

patential Explaing how to use Table 2-7

to assign a value to waste
characteristics when bioaccumulatior
(or ecosystem bioaccumulation)
potentlal is considered.

Section 28 Targets. Explains how
targets factors are evaluated. This
approach generally involves three levels
of evaluation (Level I, Level I-and -
Potential) and the use of media-specific
concentration berichmarks, as discussed
in section HI H of this preamble. Level
N1 has been dropped; use of beiichmarks
has been extended to all pathways and

s of one -

to hdou !Intwlgnvaheﬂo the

. nearest individual (welllhmko) Algo -

tissue samples that do not establish
actual contamination may be used in
comparisons to benchmarks.

Section 261 Determination of leve!
of actual confomination ot a sompling
location. the approach used for

- evalulﬁnazglevelofamd

contamination at a sampling location:
dmmohaubemmdehpnuwthe
level of actual conteininationin the -
hmnhodcwnthnauobebuedon
organisms that cannot to
establlshanobsefved

changes
allowﬂ:elevelohctnaloontamhaﬁm
in the buman food chain threat to be
baudonﬁsmampluﬁmaqmﬁc
food chaln that cannot be
used to estal an observed reledse.

Section 3 - Ground Water Migration
Pathway

The ground water migration pathway
evaluates threats resulting fiom releases
or potential releases of hazardous
substasices to aqtﬁ’:;. ‘lg:.mi&rw‘y

to this pal

In:lﬁ. teplaeemenl of the depth to
aquifer/hydraulic conductivity and
sorptive capacity factors with travel -
time and depth to aquifer factors; a
revised approach for assigning mobdlity
values; removal of the ground water use
factors and théir replacement by a.
resources factor; evaluation of the
nearest well factor based on

&nd revisions to scoring of

. benchmarks;
sites having both karst and non-karst

aquitm present.

Section 3.0 Ground Waoter Mmtmn :
Pathway. Descriptive text has been
removed. Figure 3-1 hag been revised to
reflect revisions to the facters :
evalusted, and Table 3~1 has been
revised to.reflect the new factor
category values throughout.

Section 3.0.1 General
considerations. The title has been
changed.

Section 3.0.1.1 Ground water target
distance limjt. An explanation of the .
treatmient of contaminated ground water
plumes with no identified source has
been added. For these plumes,
measurement of the target distance limit
begins at.the center of the area of
observed ground water contamination;
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. the center is deterinined based on
available data. .
‘Section 3.0.1.2 Aquifer boundaries.
text has removed,’
Section .01.2.1 Aquifer

Idarnaion nufu o mting o
L a
g use e

. Section 3.0.1.2.2 Agquifer
discontinuities. texthas

removed. )
Section 3013 Karst aquifer.
Descriptive text has been removed, and
references to factors have been revised
to reflect changes in factors. Text was
added to

G of this preamble.

portion of the sources at a site are given
8 consideration in evaluating
to aquifer and travel time.

Section 3.1.2.1 Conteinment.
Explanatory text has been removed and
the ground water containment table is
referenced. Only sources that meet the
minimum size requirement (Le., that
have a source hazardous waste quantity
value of 0.5 or higher) are used in
asgigning containment factor values.
This requirement has been added to
-ensure that very small. uncontained
sources do not unduly influence the
score. For example, a site might have a

large, but highly contained ceand a -
b source and a

uncontained source; without

& minimum gize requirement, potential
to release could be assigned the

* maximum value based on the very small

source, which could aéverestimate the
potential hazard posed by the site. If no
source meets the minimitm size
requirement, the highest ground water
containment factor value assigred to the
sources at the site is used as the factor
value. Table 3-2—Containment Factor
Values for Ground Water Migration
Pathway, has been simplified by
combining repetitious items and has

- been moved from an attachment to the

proposed rule into the body of the rule.

Section 3.1.2.2 Net precipitation. A
new map. has been added as Figure 3-2
to assign net precipitation factor values.
The equation for calculating monthily
potential evapotranspiration was
clarified. Descriptive text has been
removed.

Section 2.1.2.8 Dﬁt)lh‘t:fquﬁaru .As.

Section 8125 Calculation of

ﬁ:munlbulmludanahn..‘rext
been revised to reflect new factor
names. .
Sewms:';.sk?‘:lcﬁlaﬁmof-
likelihood of release factor category
value. New maximum value of 550
based on observed release has been
added. - : ) .
tion 3.2 Waste characteristics.
Descriptive text has been removed.
Section 3.2.1 Toxicily/mobility.
Descriptive text has been removed.

" Section 3211 Toxicity. References

§2411. )

Section 3.2.1.2 Mobility. As
i proazble, he method for assigaing

pre , the me

mobility values to hazardous substances
has been revised. Table 3-8 has been
revised, Mobility values are now linear
rather than éatﬁorical place holders
and are assigned in a matrix combining
water solubility and distribution
coefficients. Mobility values may now
vary by aquifer for a specific hazardous
substance. The maximum mobility value
is no longer assigned based on observed
release by direct observation. A factor
value of 0 is no longer assigned for -
mobility, as had been the cagse under the
proposed rule, where categorical place-
bolder values were used; because
mobility is now multiplied by toxicity
and hazardous waste quantity, assigning
& 0 value would result in a pathway
score of 0. This result could understate
the risk posed by a site with a large
volume of highly toxic hazardous

- Purthermore,

—————y

“m:dm“wvhnm-
water
timﬁo::’EPA'deunﬂmd&at

" 20 value should not be assigned to the -
_ mobility factor under any conditions.

Section 3218 Calculotion of
toxicity/mobility factor volve. Text has
e e

mal
factor values, has been fevised to reflect
the linear nature of the assigned valuss.

multiplication of the factors, the new
maximum value, and the table used to
assign the factor category value.
Section 3.3 Targets. Texthasbeen
revised to reflect the new names for
removed. Table 3-10 (Table 3-12 in the
proposed rule) has been modified to list
the revised benchmarks in this pathway.
beSection&:élhol‘?Mweﬂ.Tiﬂem
en chang maximally exposed
lndividunl.'l‘exthsbmnd&dh

Level Il contamination to any drinking
con any

water well where an observed release

was established by direct observation.

This section also explains how to

evaluate wells drawing from karst

- aquifers, Table 3-11 has been renamed

and the factor values have been
changed. See section I B of this
preamble for a discussion of the changes
to assigned values for this factor.
Section 3.3.2 Population. As
discussed-in section I H, population is
evaluated using health-based .
bomenehmarh for drinking . wat::&. For
populations potentially expo!
population ranges are used to evaluate

the factor. This section explains whom .

to count for population. Populations
served by wells whose water is blended
with that from other drinking water
sources are to be apportioned based on
the well's relative contribution to the
total blended system. The rule includes
instructions on the type of data to use
when determining relative contributions
of wells and intakes. This change is
intended to reflect more accurately the
exposure to populations through
blended systems. The rute also includes
instructions on how to apporticn
population for systems with standby
wells or standby surface water intakes.




case and for two spectal cazes, hias been
removed, anc} the two ed.hmﬂhe
cases are no longer evaluat

iznmerally applicable dilution factors for .
. st have not changed and are-all
incorporated into the distance-weighted
population values in Table 3~12.) The
scoring cap was eliminated, and the
multiplier (i.e., weight) is now 0.1,

Section 3.3.2.5 Calculotion of
population factor value. Has been
revised ta reflect the changes in the
evaluation of actually contaminated
wells. The rounding rule has also been
changed, and the scoring cap was
eliminated. :

Section 3:.3.3 Resources. Describes
how points are assigned to resource
uses of ground water. Poinis may be

= Federal sy |
Section 3.3.2.1 Level assigned if there are no drinking water
contaniination. Explattis how to within the target distanoce limit,
eveluate population based on but the water is usable for
concentrations of bazardous substances  water, This scoring allows for
in samples. Text was added to assigh consideration of potential future nses of
Level I contamination to any the aquifers. (See section Il I of this
water wells whiere there is an observed  preamble for a discussion of the relative
release by direct observation. wieighting of these factors.
Section3.322 Levell Section .84 Wellhead protection
concentrations, Explains how to area. Explains how to assign valyes to
evaluate populations exposed to Level 1  this factor. The maximum value is
The s was sssigned when a source or an observed
enm!nahed.andthmlﬂwae.. releasa Yies or folly within s
weight) is now 10. . . K:nheadpmtect!onm mdgll:m
concentrations. Explatris how value has been changed from 50 to 20 to
evaluate populations exposed toLlevel I  adjust for scale A new
concentrations. The cap was criterion for scoring this factor has been
e!lmlm;t;d.andltha multiplier (ie. added. H.amudmmﬂengm
. weight) is now 1, , applicable to the aquifer being
Section 3.9.24 Potential . - within the target distance
contamination. Explaing how to assign limit and nsither of the other conditions
‘values to populations potentially - is mét, a value of five Ia assigned. This
exposed to mination from the site.  change allows the HRS to place a value
The formule for calenlating population on the resource,
values has been modified to reflect both - Section 3.8.5 Calculation of targets
aquifers (see below) and the use of mmmm&ew:wm
from Table 3-12, » has been added - and the scoring cap was ¢liiminated.
fo ass ta ch hted vahies for Sect;:rna.l Ucr‘r:g: ;
}i‘;nnee teg andeddfl:added normah:ng th.hem foe
category are {h mal palway
across distance categories, and the sum Section 3.5 Calculation of ground
is divided by 10 to derive the factor water migration pathway score, Text
value for potentially contaminated has been ed.
B e e vy
12 were deten - change! sorptive c aé
nmﬂsﬁcqunxﬂaﬁm(oyhldb&e.m » mwmmby&e
population value, on'average, as theuse  depth to aguifer factor, as have the
of the form in the proposed rule. The . tables to assign values to this -
" use of range values has been adopted as  factor (Tables 3-8 and 3-7 in the
part of the discussed in proposed rule). The ground water use
section Il A. ng rales have factors have also been eliminated as
also changed. The method for evaluatihg  have the tables used to assign their
. karst aquifers hag been simplified and is  values (Tables 3-15 and 3-16 in the
explained in this section. Table 3-14in  proposed rule). Figures 3-2, 3-3, and 34
the proposed rule, which includéd ~_ and Tables $-4, 3-8, 3-9, 3-13 of the
dilution weighting factors for the general proposed rule bave been removed .

Section 4 Surface Watsr Migration
FPathwoy )

The surface water migration pathway
evaluates threats resulting from releases
or potential releases of hazardous
substances to surface water bodies. One
major change to this pathway is the ]
addition of a new component for scoring
ground water discharge to swrface
water; either this component or the
overland flow/flood migration
component or bath may be scored. For
each component, three threats are
evaluated: drinking water threat, haman
fcod chain threat, and environmental
threat. Other major changes specific to
this pathway include elimination of the
recreationa! use threat; simplificaticn éf

- components.

~ Isolated

- added to ocean and:

hi
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overland flow potential fo relecse -

-factors; modifications to the human food
¢ chain threat inc}

threat; modifications to the persistence
factor; revisions to the dilution weights;
additions of benchmarks, extenision of

reflect revisions to the factors -
evaluated, and Table ¢-1 has been
revised to reflect the new factor.

Saction 401 Migration components. .
Explains how to score the two migration

Section 402 Sirface water
categories. A definition of coastal tidal
waters has been added. Some surface-
water bodies that belong in this new
category were listed in othes categories
in the proposed rule (e.g., baysand .
wetlands contiguous with oceans). .

»d perennial wetlands have been
added to the definition of lakes; salt. -
seawalls have been removed from the
definition of lakes. Ocean has been
defined more precisely as areas
seaward hs?a. the baseline ‘{a theha
Territorial Contiguous bays have:
been removed from, and wetlands
contigucus to the Great Lakes have been
d-ocean-like bedies.
‘These definitional changes/ '
clarifications more accurately reflect the
different charactesistics of the water
bodies.

Section 4.1 Overland flow/flood
migration component. As discussed in
section IN M of this preamble, the
surface water migration pathway has

" been divided into two components. The

overland flow/flood component is _
essentially the surface water migration
pathway as proposed except that the
recreational use threat has been
eliminated. .

Section 4.1.1 General

" considerctions. Consists of several

subsecticos. »




"_sam

' rm-m, iroLss.uauLtmday.neeembuxi. 1m/nu1eo'andneguham

Sectionau Definition of the
ka:mﬂawwbstancemmtfmmtlzfor
overland flow/flood migration
aompomt'l'exthanbeendmliﬁod.

Section 41.1.2 Target distance limit.
Explains target distance limits for sites
in general and adds an explanation of
bow to caleulate the target distance
limit for contaminated sediments with
uoidenm‘y whent:::els clearly
- sources «

-defined direction of flow, the target
dlsmllmnhmmumdbeﬂmhgat
observed sediment contamination
hﬂ!mt treami; when there ls no
d‘g'neddhecﬂmdﬂowthe
hrgatdlmunnntuwmd
the center of the area of observed
sediment contamination. Discusses the
determination of whether surface water

Mmmblmbachnlupmd,

tiok. Also, text was added to
-ass!pl.wd I to urgeblubject
actual contamination based on direct
observation.
Section 41.1.3 Evnluazianofthc
owverland fow,

Section 4.1.2.1.2 Potential to release.

Text has been revised to reflect the -

dunﬂd maximum value and has been

simplified. .

Section 4.1.2.1.2.1 Potential to
release by overland flow. Explains
when overland flow po
is not evaluated.
Section 4.1.2.1.21.1 Contdinment.

- Text has been revised to reflect:
in the numbering of the containment
table. Only sources that meet the
minimum size requirement (i.e., that
have a source hazardous waste quantity
value of 0.5 or higher) are used ir
assigning containment values. This
requirement has been added to ensure’
that very amall, uncontained sources do
not unduly influence the score. For
example, a site might have a large, but
highly contained source and a very

- small, uncontained source; without a

minimum size requirement, the potential

to release could be assigned the

maximum value based on the very small

source, which could overestimate the

potential hazard posed by the site. If no

. source meets the minimum size
. requirement, the source with the highest

to release

egory.
Section 4.1.2.1.2.1 4 Calculation of -
the factor value for potential to release
by overland flow. Has not been changed
except for assigned valu

Section 4.12.1.22 Potantlal lo
release by flood. Descriptive text has
been removed.

Section €1.2.1.2.2.1 Cantaitment
(flood). Text in Table 4-8 (proposed rule
Table 4-7) bas been revised to
incorporate new language on reguired
documentation on containment. The
requirement for certification by an
engineer has been dropped. The new
documentation requirements have been
added to make the rule consistent with
RCRA requirements.

Section 4.1.2.1.22.2 Flood fmquem:y
Values assigned to this factor.by Table
4-9 (proposed rule Table 4-8) have been
revised to better reflect probabilities
and to adjust for the higher maximum
assigned to the factor category.
Descriptive text has been removed.

Section 4.1.2.1.2.23 Calculation of
the factor value for potential to release
by flood. Has been revised to reflect a
minimum size requirement for sources.

——seep-d

mnﬁdbmlmfnmwmrext
eanlhpliﬁod.amlﬂuudgnod :
been changed.

Section 4.1.2.1.3
ddnk!ngwam-thma—lhﬁboﬂng
mafawmﬁagoxymlu‘l'
m .l:d%equdﬁg

torelease is no
the maximum for observed release.

Section 4.1.2.2 water

" . threat—wuoste characteristics.

Descriptive text has been removed.
Section 41.2.2.1 Tbxkity/
mmemx Editorial changes have been

sectian 412211 Toxicily.
References § 24.1.1.

Section 41.2.2.1.2 Persistence. As”
discussed in section I F of this

' (pmpoaedmle‘l‘ablei—ﬂ]lnsbm

the values assigned
‘numbers to linear

waten.ndGreathkahave
based on a study of {ravel time, ai

. wdhuhemmodiﬁadhmw

petsiswncehctoronlalmor
on rivers, oceans, coastal tidal waters,
mhmtukumgffmmvalmomh :
no as or tence, as
had been the case under the
rule, where categorical place-holder
wvalues were used; because persistence is
now multiplied by toxicity and
hazardous waste quantity, assigninga 0 -

' value would result in a pathway score of

0. This result could understate the risk
by a site witha volume of
y toxic hazardous s with
persistence. Furthermore, given the
uneerbainﬁec about half-life estimates
and their applicability in site-specific

. situations, EPA detenmned thata 0

value should not be assigned to the
persistence factor under any conditions.
The text has been modified to clarify
selection of an appropriate default
value: Table 4-11—Persistence Values—
Log Kow has been added. Descriptive
text has been remqved.

Section 4.1.2,2.1.8 Calculation of
toxicity/persistence factor value. Table
reference has been changed to reflect
the change in numbering. Table 4-12
(proposed rule Table 4-10) has been
changed to reflect the multiplicative
relationship.
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Sectianu.zzz Haedrdous waste
quantity. References § 24.2.
Seclianl.z.zzs Celmlctmnaf
category volae.
Text has been tevised to indicate the
multiplication, of the factors, the new
maximum valoe, and the tabls used to
assign the factar category value.
m&cﬂonl.z.&s Mklngwaterha
t—targets. text has
been removed. Text was added to
assign Level If to actual contamination
bnwloudimdebmrnﬂon.
 Séotion 4.1.23.1 Nearest intoka. Title
and the factor name have been
Asdumﬁ'h;&cﬁ;nllﬂof&h
‘preamble, actor nowuaiped
values based on health-based
bendmnrh.ln;huﬁmfmhowto
dﬁlm dilution weights to closed lakes
with no surface flow entering
have been added. Table 4-13, Surface
Water Dilution W rule
‘Table 4-11), has been toadd
mmtypaofmfmmbodlesmd
tod:ancelhe on weights. These
changes vebeonmdehuﬁectmm

bodies and are based on analysis of -
. data on flow rates and dilution.

Section 4.1.23.2 jon. As
explained above, ition is
evaluated based on two leveh of actial
contamination. Targets potenti
coniam!natcd are dillninn weighted and
are values based on ranges.
Populations served by intakes which are
blended with water from other drinking
water sources are fo-be &
based on the intake’s relative -
contribuation to the total biended z:tem
The rule includes instractions on
type of data to uge when determining
relative contributions of intakes and
wells. This change is intended to reﬂect
more accurately the exposure of
populations through blended systems.

“‘The rule also includes instructions on
how to apportion population for systems
with standby wells or standby surface
water intakes. -

Section 4.1.2.3.2.1 Level of
contamination, Explains how to
evaluate population based on the leve!
of contamination to whid: they are
exposed.

Section 4.1.23.22 Level!
concentrations. Descriphve text has
been removed. The scoring cap was
eliminated, and the multiplier (i.e..
weight) is now 10,

Section 4.1.23.23 Level Il
congentrations. Text hias been simplified
and revised to reflect the c!:anges
discussed above, The scoring cap was
eliminated, and the multiplier (i.e..
weight} is now 1.

Becoums.
. discussed in section It § of this .

Scctlm 412324 Polanhd
contamination, Equation used to
calculate this factor has been revised as
disoussed above. A new tabls, Tahle ¢-

g2 Dﬂuﬁou-dehud Population Values

Potential Contamination Pactor for .
Surfaec Water Migration Puthway. lm
been added to assign values, which

, thonaddedamud!ﬂ'emmﬂwe
, wambody':ﬁ):unddiﬂdadbymm

detive the
contaminated

ﬁm.'l‘hnssxmd
_valueg in Table 4-1¢ for each populati

range categoiy were determined
.staﬂcﬁcal simulation to yleld the?@mc
value, on average; as the use -

population
oithehmnhﬁnthe rule. The
use of range vﬂwmmddedu
panofthesimlil:ﬁaﬁondmmdm
bmch%d.&er:eomgmh“m
cap was
eliminated, and the multiplier (le., -

papulalionfact@rmlu&&phimh’;wlo

w&e%
K:palsobe
cap was

andthemﬂﬁa
ted.
Section £.1.2.39.3 As

preamble, this factor has been added to
‘account for the potential impeact of
surface water contamination an
resourge uses, |
‘Section 4.1.2.9.4 Calculaaon af
drinking wuter threat—targets factor
value. Has béen revised to
reflect the changes in this factor
caugory n’x:;&md‘hn? rule has alsa
scoring cap was
ehminated.
Section 4.1.24 Calculation of
drial water threat score for o
watershed. Text has been simplified.
The diviur has changed.
Section 4.1.3 Human food chain

| threat. Descriptive text has been
removed.

. Section 4.1.9.1 Humon food chain
thmat—likelihaod ofmlease. Section
references have been cha .

Section 4.1.32 Human cham
threat--waste chiaracteristics. Text has
been simplified.

Section 4.1.3.2:1 Toxlct’ty/
ﬁemstence/b:oaccumulaaan Text has

een simplified and modified because of
the change in the use of
bioaccumulation potential in selectmg
the substance potentially posing the

greatest hazard.

Section 4.1.3.2.1.3 Toxicily. Has been
changed to reference § 24.1.1. Also

‘changed so that evaluation of toxicity i is

not limited to substances with the

highest bioaccumulation potential.
Section 4.1.3.21.2 Persistence.

Clarifies how to evaluate persistence for

_have been m fied

contaminated sediment sources, and
adds coastal tidal waters asa :
of surface waler. Also changed so that
evaluation of persistence is not limited . -
tosubstanmwiththemeﬂ
bicaccumuletion poten

Section 4.1.321.83 Bivoccumulation
potential, As described in section I M
of this preamble, the method of
accounting for bioaocumulation
potenﬁallnthe»keﬂonnfﬂn .
sobstance mlest _
hatzasd has been changed. h&e .
coasiduedtnsetherﬁthtmdd&yand

rather than as a primary

~ selection criterion. This change was
" made because ali three factors are now
scored on kinear scales. In addition.
where data exist, separate
bioconcentration factor valuesare -
assigned for salt water and fresh waler;

- the text now clarifies that the higher of

these valoes is used for fisheries in
brackish water and for sites with

" figheries present in both salt water and

fresh water. 'l:e m drgped
biomagnification
because it tended to double count
bioaccumulation. Both Table 4-15 (Table
414 in the rule) dnd the text
ed to clarify the data
for assigning bivaccumulation:

potential factor values. Also, Table 4-15
now makes it clear that the assigned
values for bicaccumulation potential are
on a linear scale.
. Section 419214 Calculation of
toxicity/pemlmnw/blawmdamn
factor valye. Explains how to calculate
a to:daty{)r:nhtenoelbloamuhﬁon
value. Table 4-18, Toxicity/Persistence/
Bioaccumulation, has been added to
easign the factor value.

Section 4.1.3.22 Hozqrdous waste
quantity. References § 41222

Section 4.1.9.2.8 Calculation of

- human food chain threat—waste
* charactetistics factor category volve.

Text has been revised to indicate the
multiplication of the toxicity/persistence
and hazardous waste quantity factor
values, subject to a maximux, and the
further multiplication of that, rodict by
the bioaccumulation potenti | factor
value, subject to a maximum for this

. second product, and to reference the
table for assigning the factor category

value.

Section 4133 Human food chain
threat—targets. Has been revised to
reflect addition of the new food chain
individual and the deletion of the fishery
use factor. As-discussed in section Il M
of this preamble, criteria for establishing
a fishery subject to actual
contamination have beea revised. Text
was added to describe the additional
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tissue samples that can be used to
establish Level I contamination. -

Section 41.3.3.1 Food chain
individual.

chain contamination. The epproach
to calculating this factor value has been
Chispraacile. The rouhaing ale bas
and the mulfiplier (Le.,
f)isnow 0.1 - o :
413324 Calculation of the
revised to omit the maximum. The
scoring cap was ellminated. . -
Section 41.3.33 Calculation of
2 at-—targets factor
category value. Explains how to
calculats the targets value, The rounding
rule has been ch , and the scoring
cap was eliminate ,
Section 4.1.3.4 Culculation of human
_ threat score for a watershed.
Text has been simplified. The divisor

Seciion! 414 Eavironmental threat.

EE

i

Section 4.1.42.1 Ecosystem toxicity/
persisténce/bioaccumulation. Text has
been revised to include the addition of
ecosystem bloaccumulation potential as
a multiplicative factor.

Section 41.421.1 Ecosystem
toxicity. The approach for evaluating
ecosystem toxicity has been revised. -
Additions have been made to the data
hierarchy (see section III | of this
preamble), and a default value of 100
was added to cover the situation where
appropriate aquatic toxicity data were

factor is new for this threat and js
evahntudsimﬂarlytoguwhhmanl
bioaccumulation potential factor in the
buman food chain threat .
&c&‘anl.mz.tfg;z.t Calculation of
bioaccumulation factor value. Section
references have been changed. Table 4-

- 20 (proposed rule Table has been
Rt et the chmgre n e

vahwc,feﬂ.hi__efactm'l’ablu-z}.

mgciks a:ni:i tfoa refereneewthc ::liv‘l’ee for
assign| e factor category value.
Section 4.1.4.3 Environmentol
threat—targets. Descriptive text has
been removed. .

Secticn 4.1.4.3.1 Sensitive
environments. Explains how to evaluate
sensitive environments. Table 4-22, -
Ecological-Based Benchmarks for
Hazardous Substances in Surface
Water, has been revised as described in
section IIl H of this preamble. The
rounding rule has also been changed.

Section 4.1.4.3.1.1 Levell
concentrations. Explains the new
method of evaluating wetlands based on
wetland frontage, or, in some situations,

.watershed. Divisor for the

changed. A cap of
. plaudoﬁ‘thmm

wetland perimster. Table 4-23, Sensitive
mmuumv:lmmuu
revised as in section I § of
this preamble. Table 4-24, Wetlands

Rating Values for Surface Wa

Soction 143,14 Calculatior of

environmental threat—targsts r
valus. Has been revised to

remove the maximum from the ts

factor . The rule .

Section 144 Calculationof
environmental threat score am
t

score, which results in the same
threat score as in the

maximum possible
proposed rule. (In the proposed rule.
threat ti were

. capped at120, which resulted in an '
environmental threat score maximum of

60.) However, in the final rule the targets
category is uncapped and can score
higher than 120 to compensate for low
scores in other factor categories.
p Secti’/ﬂzd 4.1.5. Calculation of overland
low/flood migration component score
Jor a watershed. Explains how to
calculate the score for the watershed.
P Se;gggd 416 Calculation of overland
Explains how to calculate the score for
the component baged on the highest
watershed score {in the proposed rule
watershed scores were summed).
Section 4.2 Ground water to surface

 water mxgm.tion component. As

discussed in section I M of this

- preamble, this component has been

added to the rule to account for
contamination of surface water bodie»
through ground water migration of
hazardous substances. Thus, all sections
referring to this component are new.

Section 421 General
considerations.

Section 42.1.1 Eligible surface
waters. Explains the conditions that .
must apply before this component is




seored.lnsenml.&iseommm
‘ssored only when there is 2 surface
;;l:;mthhmnﬂe‘&mh the
ator
mumdmmm

and po aquifer is
established lhenmundlhe

Sectbnl.zl.z Dafhaftlandf
tion
Ahmrdouou?mmigm palhﬁzr

water segment, the substance mut meet
 the criteria for an observed reledse both

to ground water and to surface water °

{this requirement does not affect the
actual scoring of oliserved release). Also
clarifies the use of samples from the

* surface water in-water segment. "

Section 42.14 Target distance limit.
Explains the criteria for determining thie
target distance Emit and for establishing.

- whether targets are subject to actual or
potential contamination.

Section 42.1.5 Evaluation of the
ground water to mface water migration
component. Explains the
approach for evaluat coimponent:
to Snrf‘-z'Water Migrati cm;::ter

ace on ent,
is new. Table 425, which is new,
provides the scoring sheets for thix
component,
Explains t!‘xe'z:;neral appro cb fc '
ach for
evaluating this threa
* Section4.2:2.1 Drin!um water
threat—likelihood of relecse. lams
. the general approach for evaluatis this
factor category.

Section4.22.1.1 Observed mlease.
Explains that scoring an ohserved
release is based an releases to ground
water,

Section 42.21.2 Potsitial to release.
Explains that scoring is based on the
scoring of potential release to uppermost
aquifer.

Section 422.1.3 Calculatlaa of
drinking water threat—iikelihood of
release factor category valie. Explains
how to assign the Eactor category value.

Section4.222 Drinking water
threat—waste charocteristics. Explains

the general approach for evaluating this

factor category

- which was added, and
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sazﬁuw.z-&a:édmm
quantity. Bxplains hazardous waste
quanﬁgisulcnlaudforhm
substanceuvaﬂabletommteto .

characteristics foctar category value.

Explains how lo calcnlate the factor

calegory value.

&Swﬂaa 4223 water
reat—targets. n,q:hsm general

approach for evahsting 1this factor

category

Seatmn 4.2.2.3.1 Neamstimake.
Explains how to determlne the dilution
weight adjustment Table 4-27,

f: valyes. Figure mad‘?e?
actor 4-3 was to
illustrate detérmination of the ground

water fo surface water m::g; gea
section I O of this

discuszlon of this adjustment.)

Saction 4223.2 Population, This
section parallels other population factor
sections.

Section 4.22321 Levell

concentrations. Parallels the | ation
facter sections i the qverland wl
flood migration component. ;

Section 4.223.22 levelll .
concentrations. Parallels the population
factor sections in the overland flow/
flood migration component,

Section 4.2.2.3.2.3 Potential
contomingtion. Parallels the population
factor sections in the overland flow/
flood migration component, except for
addition of the dilution weight
adjustment.

Section 42.23.24 -Calculation af
population factor valuve. Parallels other
popnlalxnn factor sections.

Section 4.22.3.3 Resources. Paraﬂels .

other resources factor sections:

factors evaluated.

smionum Cakuhhoaoﬂlle

Vcatego:y valua. Explains how to

calculate the factor category value. -‘

Section4.224 Calcalation of
%mef;&ﬂaw
the score for a watershed. -

- Section 4.23 Human food chaln -

tIImaL_LMﬂhefadanenlm!ad.

threat—likelihood of releass. Explains

haw to assign the factor categery value.
Section 4232 Humasp food chain

threat—waste characteristics. Lists the

Section 423.21 Tcxn‘city/mbimyf

pérsistence/bicaccumulation. Explatas
bow to calculate these facior values
mrabhmmum

- . "Section 423.21.1 " Toxicity.
-hwhealwlaﬂe&ishﬂmnhe.

Section 423212 Mobility, Explains
howtocalmhtethisfactorvalue. -

E‘Th!m how to enlcnlate this factor
Section 4.29.214 Bicaccumuletion

 potential. Explains how to calculate this

factor value.

‘Section 4.23.215 Calculation of

toxicity/mobility/persistence/

bioaccumulation factor vakee. Explains
how to calculate this valie using Tables
8-9, 4-28, and ¢-28.

Section 42322 Hozordous waste
quantity. Explains how to assign the
factor value.

Section 4.2.3.23 Calcnlahnn of
human food chain thregt—waste
characleristics factarcat@my valie.
Explains how to calculate t]m factor
category value. :

Sectfon 4.29.3 Human cluu'n .
threat—targets. Explains the factors to
be evaluated.

Section 42.3.3.1 Food chafs -
individual. Explains how to assign the
factor value.

Section 42332 Population. Exphins
how o calculate this factor value.

Section 423821 Levell :
concentrations. Parallels the population
factor in the humsan food chain threat for
the overland. ﬂuw/ flood misxahon :
component.

Section 4.23.3.22 Levelll
concentrations. Parallels the population
factor in the buman food chain threat for
the overland flow/flood migration
component. -

Section 4.2.3.3.2:3 Potential human
food chain contamination. Parallels the
population factor in the human food
chain threat for the everland flow/flood
component, except for addition of the
dilution weight adjustment.
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Section 423.24. Calcilation of the

lation factor value. lainsllowto
e e factor v

faodchainﬂmatmmfar watershed,
- Explains how to calculate the score for a
watershed.

Section 4.2.4 Ewlmmemaltbma!.
Lists the factors evaluated.

Section 4241 Environmental
threat—-likelthood of release. Explains
howtocalcuhtethiltactorum

Monau Environmental
threat—wuste characteristics. Explains
- ho\vto calculate this factor category

m 42421 Ecosystem toxicity/
mobﬂ!ty/mlctanu/hioammula g
to calculate these factor

Sectfaa 424211 Ecosystem
ta:adty kplalns how to calculate this

s:lplainshnwbcalculate&lsﬁdor
ue.

" Section 434214 B::iymem
bioaccumulation potential Parallels the

ecosystem bioaccumulation evaluation
in the overland flow/flood component, -
except expands the species considered
&s discussed in section I J.

Seéction 424215 Calculation of
ecosystem toxicity/mobility/
persistence/bioaccumulation factor
value. Explains how to calculate this
factor value using Tables 3-9, 4-29, and

' 4-30, which were added.

Section 4.242.2 Hazardous waste

ucatn.):ny Explains how to calculate this
. Section4.2423 Caleulation of

environmental threat—waste
characteristics factor category value;
‘Explains how to calculate this factor
category value.

Section 4.2.4.3 Enwwnmental
threat—targets. Explaiishowto
calculate this factor category value.

Section 4.2.43.1 Sensitive
environments. Explains how to calculate
this factor value.

Section 4.243.1.1 Levell
concentrations. Parallels factor sections
in the overland flow/flood migration
component.

Section 4.243.1.2 Level Il
concentrations. Parallels factor sections
in the overland flow/flood migration
component.

Section 4.24.3.1.3 Potential
contamination. Parallels factor sections

in the overland flow/food migration

componsnt, except for addition of the

dilution weight
Section £.24.3.14 Calculation of
mvimnmental
valye. how to

. culcnhhthevaluﬁrthefam

category.

Section 4.24.4° Colculation of
environmental threat score for a
watershed. Explains how to calculate .
this threat score for a watershed. .

calculate this score based on the scores
forwatershedsevnlnntédhthis
component.

Sealml.a dehﬂanoftumce

kplaina asaig paﬂmay
) 7] addi&o: to the above noted
been eliminated. The drinking water use

- and other use factors have also been

eliminated as have the tables {(4-12 and
4-18 in the proposed rule) that related to
scoring these factors. Figures 4-1, 4-2,
andHnwel!asTableu-u.andl-v
b fromthepmposednﬂe

ve

Section §- Sw’l Expasa:e Pathway

The soil exposure pathway evaluates
threats resulting from contamination of
surface material. The major changes
speciﬂc to this pathway include revision

of the name of the pathway; elimination
of children under seven as a population
that must be counted and evaluated
separately; addition of hazardous waste
quantity to the waste characteristics
factor category; inclusion of workers in
the evaluation of resident po

sed on of the
nearest individual factor in both the
resident and nearby targets factor -
category; inclusion of a resources factor
in the resident pt:g:laticn evaluation;
and revisions to the sensitive
environments factor,

Section 50 Soil Exposure Pathway.
The fiame of the pathway has been
changed from onsite exposure to soil
exposure, Descriptive text has been
removed. Figure 5-1 has been revised to
reflect revisions to the factors

-evaluated. Table 5-1 has been revised to

reflect the new factor category values
throughout, which were made more
consistent with the other pathways.

targets; weighting of residenl populaﬁon
gﬂhmarks; inclusion .

Section 5.0.1 General
amidemtiomﬂubemmhedto
reflect the redefinition of source,

discussed in section I N of this

the
associated with an area of observed
contamination have been clarified. The
instructions have been'revised to make
clear that any part of a site that is
covered by a permanent or otherwise

shouldbuvalunnd.nnnqmnm
state that this threat is scored when
there is an ares of observed
contamination within the
boundarylndwlthlnm

daycmmtu.
workplaee.oanhinthebomdaﬂes
lemsuhlundﬂveenvlrmmuand
specified resources.

Section 5.1.1 Likelihood of exposure.
Text has been simplified.

Section 612 Waste characteristics.
Evaluation of waste characteristics has
been changed to include bazardous
waste quantity as well as toxicity.
Hazardouswasteqnanntym:ddedlo
the factor category in response to
eommenuthatdnepathwnydidmt

consider the dose relationship; the
combination of hazardous waste .
amnanﬁtyandto:ddlyhnsmogatefor

t relationship and makes :

pathway more consistent with the rest
oﬂherule ‘n:etexthasbeenmvisedto_ _
reflect the change.

Section 8.1.2.1 Toxicity. References
the section explaining how to assign
toxicity factor values.

Section 5.1.2.2 Hazardous waste
quontity. This section is new and .
explains how to assign a value to this

- factor. Table 5-2, Hazardous Waste

Quantity Evaluation Equations for Soil
Exposure Pathway, is a revision of
Table 2-14 from the sed rule. This
table differs from Table 2-5 of the final
rule because generally only the top two
feet of an area of observed
contamination are considered in
evaluating the pathway. Landfills,
contaminated soils, waste piles, land
treatment areas, dry surface
impoundments, an buried/backfilled
surface impoundments, which can be
evaluated based on their volume in
Table 2-5, are evaluated for this
pathway using the area measure
because the area measure now has a
two-foot depth bailt into the equation.
Surface impoundments containing
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bmzdouuubstnnmpusemasﬁquida.
tanks, and containers may be evaluated
based oz volume becauge it is possible
that a person could wade, swim, reach,
or fall to a depth greater than two feet.
Section 5.1.2.8 Calculation of waste
characteristics factor ¢ value.
xplains how to combine the toxicity
hazardous waste quantity factor
values, subject to thé new maximum.
Section 8.1.9 Targets. This factor
ot has been revised substantially.

high-ﬂakhmi?popuhﬁz& beenme'
eliminated, and workers have been

added as Table 5-8, Health-
Based Hazardous

above.andhowtoesﬁmatelhis

population.
Section §.1.5.2.1 Levell
" concentrations. Explains howtousign
avnluaforthisnewfactor

lmg Expl hg
concentrations. ains wtousisn
a value for this new factor.
© -Section 5.1.3.23 Calculation of
regident population factor valie.
Expla!ns how to calcnlatethlsfactor

Secb’on 5.1.3.83 Workers. Explnlns
" how to evaluate workers. -

*  Section§.1.34 Resources.
howtoasaignvaluesifthemaof
ob:md eontax:;n;im inclodes land -
us comme! agriculture,
commergial gilviculture, or commercial
livestock grazing or production. ’

Section §.1.9.5 Terrestrial sensitive
environments. The value assigned for
this factar has been revised so that the
value ig based on the sum of the values

assigned to terrestrial-sepsitive *
environments in areas of observed
contamination, rather than on the
highest scoring terrestrial sensitive
environment. The maximum value that
cai be assigned to this factor is limited,
but is higher than under the proposed
rule. The limit is determined by scoring
the pathway with only sensitive
environments in the targets factor
category; the pathway score under these
conditions may not exceed 60 points.
The sensitive environments listed in
Table 5-5 have been modified. The text

‘has been simplified and references
changed to correspond to cbanges in the

nde.mroundhmmlehaabeeu

msldena;:plﬁl&azl h:gebfacto
f on r
cotagory value. Explains how to- :
calculate the factor category value from
the revised factors. The rounding rule
has been changed.

Section §.1.4 Cclaaladon of resident

thmat Has only min
papndation score. or

Sectlons.z Naaxﬁy ulation
thmt.lnmdncwlyuxlm been

lealﬂwodofaxpmre

Section 5.2.1
‘ Lists the factors evaluated. .

mssibzguc‘:phhadh e/u m
section
N of this preamble, the name of this
factor has as have the criteria

avalve of 0 fu

Seabans.zl.z Areaof
contaminction. The title of this section
has been changed. This factor is now
based solely on area of contamination,
which relates to the likelihood of
exposure, unlike hazardous waste

- quantity, which servesas part of the

surtogate for dose. Values are assigned
using Table 5-7, which is new."

e o oo Te
£exposure category valie. xt
has been revised to reflect the riew
names of the factors. Table 5-8
(proposed rule Table 5-8) has been
revised in respanse to the changes noted
above for the attractiveness/

‘accessibility and area of contaminaﬂan

factors,

Section §.2.2 Woaste characteristics.
Text has been revised to reflect changes
in the factor category. )

Section 8.2:2.1 Toxicity. Explains
how to evaluate the toxicity factor for
the niearby population threat. .

Section 5,2.22 Hazardous waste
gquantity. This section is néw, as is
consideration of this factor in this
threat. As discussed above, this factor.
has been added in response to
comments and to make the pathway
more consistent with the other
pathways The section explains how to
assign the factor value.

Section 5.2.2.3 Calculation of waite
characteristics factor category value.
Explains how to combine the toxicity
and hazardous waste quantity factor
values, subject to the new maximum.

Section 5.2.3 Targets. Descriptive
text has been removed.

inaccessible !o "

Section 52.3.1 Nearby indivldml.

: Mncﬂmbmlnduphhshqwto

a value to the nearby individual
mdntoumdemwl&w
travel distance) if there is no resident
individual. The factor has been added to

pa
_ Individual Pactor Values, is new.

Section 823.2 Population within one
mile, This section is new and includes .
the text that previously appeared under
the Targets section. The section explains -
how o assign Table 5-10,
The text bas been revised for clarity.
Table 5-10, Distance-Weighied
Population Values for N
Populaﬂon'lhmt.hm

distance-

category. The values in the table were
determined by statistical simulation to
*yield the same population, on average,
asthemofthcfnmnlulndu '

'mbemmdiﬂedufonnm:

e s et 1045 3
0.028; .
> % to % mile, 0.0125, and for > % to1 .
mile, 0.00625. The use of population
rangenhubmadoptedupartoflhe
simplification discussed in section Ilf A.
oo b oo cegrs v
popula torgets ca e,
Text has be&n;mvbed ft: rveflect the
‘changes in mgets ctor category
and in the rounding rule.
Section 524 Calgulahan of nemty
papulation threat score. Minor editorial
changes only.
Section 8.3 Calculahon of the soil
exposure pathway scors. Has been
changed to reflect the change in the
value used as a divisor.
chmange&addim ‘gfza::r 5:30 ﬁ Tabl
' ables
5-4 and 5-6 from the proposed rule have
been removed.
Section 6 AirM'gmtion Pathway
The air migration pathway evaluates
the relative t regulting from
releases or potential releases of
bazardous substances, either as gases oz
particulates, to the air. The major
changes specific to this pathway include
separate evaluation of gas and
particulates in'the likelihood to release
factor category: inclusion of benchmarks
to evaluate population and the nearest
individual: weighting of sensitive-
environments based on actual or
potential contamination; revision of the
distance weights; deletion of the land
use factor and inclusion of a resources
factor in the evaluation of population:
and revisions to the mobility factor.




Section 6.0 Air Migration Pathway.

revisions to the factors evaluated, and
Table 6-1 kas been revised to reflect the

factor values throughout.”
O Section 0.1 L ialthood of relosse

Figure 6-1 has been revised to reflect

source meets the minimum size hag been

Secgtd;n 2 Gas migration

jon 6.1.2.1.3 : 7

potential. As explained in section Ill O
cenamed and the approsch fof sseigni
renan he approa assigni
values changed slightly. This section e
explains how o assign values to each
substance and subsequently to the
source using Tables 6-§, 6-8, and 6-7.
Dry soil relative volatility has been
removed as a measure of gas migration
potential The footnotes have been
removed from Table 6-5 (ﬂbposed rule
Table 2-7) and the name has been
changed to “Values for Vapor Préssure
and Henry's Constant.” The titles of
Tables 6-8 and 6-7 have been changed.
The values assigned have also been

_preamble, the

—

expanded, and renumbered
. 6-2. fule Table
hee b oo & 0

renumbered as Table 6-10.

'potentiqllgonleasefamrvaln:,farthe
" site. Text has been simplified and

modified to account for gas and
particulate potential to release.
Section 8.1.3

Section 6.2 Waste characteristics.
Descriptive text has been removed.

Section 821 Toxicity/mobility. Text
has been simplified. ‘

Section 6.2.1.1 Toxicity. Descriptive
text has been removed and § 24.1.1 is
referenced.

Section 8.2.1.2 Mobility. As
explained in section Il F of this ,
’ of this factor has
changed. Gas mobility is now based
only on vapor pressure. The maximum
value for particulate mobility is
no longer the same as the maximum
assigned for gas mobility. The -
garﬁqulgte mobility values are assigned

ased on Figure 6-3 or the equation in

the text along with Table 6-12. The
values assigned have been put on linear
scales to be consistent with the hew
structure of the waste characteristics

Aofp
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that distance. Text has been added to

. explalnhowtomluatepwuhﬂ::nnnd

s direct observation should
Lével AL Table 6-14,
Health-Based Benchmarks for
Hazardous Substances in Alr, has been
added to list the benchmarks used for
this pathway. Table 6-15, Air Migration
Pathway Distance Weights (proposed
rule Table 2-16), has been revised to
reflect changes in the distance weights
discussed in section Tl O of this

preamble.

Section 6.3.1 Nearest individual. The
title has been changed from maximally
exposed individual As discussed above,
this factor is now evaluated based on
actual contamination end potential
contaminstion. The name of Table 6-16
{proposed rule Table 2-15) hias been

and the values have been
revised based on changes to the
distance weights. Descriptive text has
been removed.

Section 6.3.2 ulation. Evaluation
ation based on health-based
ben has been added as
discussed in section IIl H of this

- preamble.

Section 63.21 Level of
contamination. Explains how to
evaluate population based on
concentrations of hazardous substances
in samples. :

Section 8322 Levell .
concentrations. Explains how to
evaluate populations exposed to Level |
concentrations. The scoring cap was
eliminated, and the multiplier (i.e.,
weight) is now 10,

Section 6.3.23 Levelll
concentrations. Explains how to




- valuesto

. rmwm/mss.mm./may nmmbenusso/meammam

evaluate populaliom eaqmed to Level 1
¢ancentrations.

Section 83824 Potential -
contomination, Bxylnlna how to amsn

environments. Explains how sensitive
: are evaluated based on
| potential contamination. The
maximum value that can be assigned to

this factok is limited, but is greater than

in the proposed rule. The Limit is -

determined by scoring the paﬁxway with

only sensitive environments in the
targets factor catw the pathway
score undar these conditions may not
exceed 60 points.

Section 6&&4.1 Actualh
contamination: Explaing how to ass
factor values for sensitive envirnnm'g:ts
subject to actual contamination.and how
to agsign valuss to wetlands based on
total acreage. A new Table 8-18,
Wetlands Rating Values for the Aflr .

. Migration Pathway, has been added to
asslgn values to wetlands based on

Sectzon 8.34.2 Potential
contamination. Explains how to .
calculate the factor value for potentially
contaminated sensitive environments
and how to assign values to wetlands -

based on total acre _;g: within each
distance category. The rounding rule has
been changed.

Secaan 6.3.4.3 Calculation of
sensitive environments factor valve.
Explains how to calculate the factor-
value. The rounding rule has been
changed.

Section 6.3.5 Calculation of targets
factor category value. Text has been
revised to reflect the new names for
factors.

- differently for such-sites.

s, S,
score,

revised to’t’:ﬂect the new divisor.

: lnnddiﬂontothubovemd
the land use factor, Figure 2-2,

‘ udrableaz-u-a.z-ls.z-v.mz-u

hmremoved.

in the proposed rule

Section” Sites Cmming Radioactive
- Substgn

ces

This entire part of the rule Is new. As
discussed in section M Bofthe - -
preamble, this section has been added

- to provide direction on evaluating sites

containing radioactive substances.
Table 7-1 lists factors eveluated

Section 7.1 Likelihood
likelihood of exposure. Exp!

, amachbwﬂuﬂnctheﬁw

explains
atepowdmsbnﬁeswlth
m«m andntherhuardons

,' Section 7.1.2 Potential to release.

Explaing that potential {o release factors .
are evaluated on the pliysical and
chemical properties of radionuclides, not
their radioactivity, .

Section 7.2 Waste chamctensacs
Lists the factors evaluated.

Section h:.f.'l Human toxicﬂym
Bq)hins to nsign toxicity values
to nd!oacmmm?o a;:‘d describes
appropriate ures for sites -
containing mixed radionuclides and
other hazardons substances.

Section 7.2.2 Ecosystem loxicily.
Explains that ecosystem toxicity for
radionaclides is assigned a value in the
same way as is hiiman toxicity except
thiat the default value is 100 rather than
1,000,

Section 7.2.3 Persistence. Explains .
that radioactive substances are assigned
persistence values based solely on half-
life—radioactive half-life and
volatilization half-life. Explains how to
evaluate pergistence for mixed
radioactive and other hazardous
substances.

Section 7.2.4 Selection of the
substance potentially posing greatest
hazard. The section explains how to
select the substance polentially posmg
the greatest hazard.

Section 7.2.8 medow wasle
quantity. Explains how to evaluate the-
hazardous waste quanﬁty factor for
sites éontaining radicactive

Seclian 7281 Source hazardous

dli? for radionuclides.
Dcscri ces between the
migration pathways and the soil -
exposure pathway.
oonstil uutli n{;'idiaﬁ). Explains

tuent quantily (Tier

how to evaluate radionuclide
constituent quantity for radiomiclides.~

" Section 7.25.1.2 Radionuclide
wastestream quantity (Tier B). Bxplalns
how to evaluate radionuclide
wastestream quantity for radionuclides.

Seclion 7.25.1.3 Caloulation of

describes use of the minimum valie,
which is either 10 or 100 (as described in
‘section 24.2.2 above). -

< Section 7.253 Calculationof -

hazardous waste guantity factor value

for sites containing mixed radioatiive -

and other hazardous substances:
lains how to calculate the factor
lue for these sites.

Section 7.5 Targets. Explains how to
evaluate targets at sites containing -
radioactive substances and sites .
containing radicactive and other
bazardous substances.

‘Section 7.3.1 Level ofcontaminanon
at a sampling location. Explains how to
determine the appropriate level of -
contamination.

Section 7.9.2 Selection of
benchmarks and comporisons with
observed release/observed
contamination. This section lists the
benchmarks and explains how they are
used in determlnins the leve] of
contamination. -

V. Required Analyses
A. Executive Order No. 12291

Under Exécutive Order No: 12291 the
Agency must judge whether a regulation
is “major" and thus subject to the
requiresnent of 8 Regulatory Impact
Analystis, The rule published today is
not major because the rule will not
result in an effect on the economy of
$100 million or more, will not result in
increased costs or prices, will not have
significant adverse effects on
competition, employment, investment,

* productivity, and innovation, and will

ub:hnm'

-
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’ wdwneamydimmdmuﬂcnd
Touﬁmauthcmmuwlth

impact
analysis (E1A) to incorparate new data.
enoal cout of implemesicgth fina
)
rule {s estimated as a fonction of the

ber of Screening
Listi ﬂ-sntha!wﬂlf&ndmd

mlyandhwwﬂud:.h&e
]mmlugwmA.uﬁmmd'hul
costs were developed assuming 1.130
8513 and 100 LS1s would be conducted
annually. The now estimates
M%Ah b.lonaur the
no
terms 5S1 and LS1). The ﬂlﬁ%
mstlsesﬂmtedhbemmmim.lhe
sum of the cost of 1,000 Sis

" at e unit cost of $55,000, 70 61s for NPL

_sites mmmmm) ata unit -

cost of $100,000, srid 30 Sts for NPL sites
(M&monﬂorhgwalh)damﬂenstof

To estimaté the incrementa] eost of
implementing the final revised version
-of the HRS, the unit cost of conducting

all preremedial listing activities using
* the current HRS from the January 1988

EIA is updated. That cost was estimated

to be $58,200 in the jannary 1988 EIA,

and was assuming the PA

had already been conducted, The 1388

estimate is a function of 480 hours of

Field Investigation Team {FIT) technical

time valued at $40 per bour and 30

samples being evaluated at a unit cost of

$1,300 per sample. T eomymtﬁe costs
of the curvent HRS to those.

above for the final revised n of the

HRS, the FIT technical time is valued at

$50 per hour and each sample

" evaluation is esﬁmatedmmtm
‘The revised total cost of ng all
listing activities beyond the PA for the
cuwrent HRS, therefore, is estimated to
be $54.000. In addition, the average level
of effort for a PA inder the current HRS
is estimated to be 60 hours, and the unit
cost of the PA, ass: a$soFIT -
hourly rate, is estimated to be $3,000.

Based on these revisions, the annual

cost of using the current HRS is
estimated to be $65.4 million, the sum of

the cost of conducting 2,000 PAs at a

unit cost of $3,000 ($8 million) and the
cost of conducting 1,100 Sis at a unit -
cost of $54,000 ($59.4 million). Caompared
to the current HRS, the annual
incremental cost of using the final
revised version of the HRS is estimated
to be $13.4 million. On the basis of this
evaluation, implementing the final

revised version of the HRS would not
constitute & major rale, because the
annual incrémental cost of the final rule
is less than $100 million. No negative *
mdﬂwmuﬂdﬂuﬁm

B. Regulatory Flexibility Determination .

Appendix A of the December 1887 EIA
includes an assessment of the ability of

" responaible parties to pay the costs of

HRS scoring under the current HRS and
the three alternative scoring

mechanisms considered at that thne.
Thatmlyahenlubdd:ehpaetd )
HRS costs under each

al
unit cost of a complets 8I developed
M&Mlﬂddhumdmdh
range of costs already evaluat
eppendix A of the December 1967 EIA. -
Civen the previous analysis, EPA
cundndesmlmost firms are
to be able to
associated with
HRSlite

Responsible.
Parties (RPs) that are financially similar
to the smallest firm (Firm 15 in appendix
A of the December 1887 RIA), however,
do not have the assets or the income to
enable them to assume payments similar
to the estimates derived for the §I done

" cnder the current HRS or the final

revised version of the HRS. :
The Regulatory Flexibility Act of 1880

alternative

would reduce t
entities. The small

entities that could be affected by the
revisions to the HRS are small
businesses and small municipalities that
are responsible for hazardouns wastes at
a site. Based on the updated analysis
presented here, EPA concludes that
usingthe final rule is unlikely to result
in a significant impact on a substantial
number of small entities. As discussed
in the December 1987 EIA, this
conclusion is drawn because emall firms
are no more or less likely to be
responsible parties than are large firms.

-In addition, when they are RPs, small

firms usually are one of several
companies respanstble for a site and
probably would not bear the full burden
of liability for HRS expenditures and
other cleanup costs.

C. Paperwork Reduction Act

.The information collection
emhhadhﬂlkmklnn
the Office of

Reduction Act, 44 US.C. 3501 ef s6g.,
and has assigned OMB control number

Public reporting burden for this ]
collection of information is estimated to

comments regarding
umo&ua@eﬁd&hwﬂmd
information, for

mmt. ) .
Washington, DC 20503, marked
“Attention: Desk Officer for EPA."
D. Federclism Implications

E.O. 12612 requires agencies to assess
whether a regulation will bave
substantial direct effects on the States,
on the relationship between the nationh!
government and the States, or on the
gponﬁbm;; .ﬁmﬁmlev ls

among e
of government. EPA has determined that
this regulation does not have federalism
implications and that, therefore, a
Federalism Assessment is not required.

l&to{ﬁnbiodslnloml’aﬂu

Air pollution controls, Chemicals,
Hazatdous materials, Intergovernmental
relations, Natural resources, Oil
polluﬁun. Reparting and recordkeéping,

d, Waste treatment and :
dlsposal. Water pollution eontrol. Water
supply.

Dated: November 9. 1990.

William K. Reilly,
Adminfstrator,

40 CFR part 300 is amended as

follows.

PART 300—[AMENDED]
1. The authority citation for part 300

continues to read as follows:

Authority: 42 U.S.C. 9605; 33 US.C.
1321(c)(2): EO. No. 117535, 38 FR 212.43; EO
No. 12560, 52 FR 2823. -

2. Part 300, appendix A is revised to
read as follows:
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A a wml
bfuemnuh potenhd.

25 Targels,
251 Determination of Jevel of actual
: mmmduﬂm::a g location.

tiona.
3011 Cround mtermget dimnu fimit, |
3012
30121

- 3125 Calculation of potential to release
factor value.
813 Calculation of likelihood of release
factor category value.
32 Waste characteristics.
321 Toxidty/mobih'y
3.211 Toxicity.
3212 Mobility. .
3213 Calculation of toxicity/mobility
factor value.
3.22 Hazerdous waste quantity.
8.23 Calculation of waste characteristics
factor category value.
3.3 Targets.
3.3.1 Nearest well.
8.32 Population.
3321 Leve'nf ronlamination.

m"g&luhumdmwuw

84 Ground water migration score for an

35 Calculationofy ates migration
. mvmdvn migra

4111 Definition of substance
migration
4112 t distance limit.
4318 1 dnuhndlﬂood
o component. . )
" mm
4121 water threat-likelihood of
41211 Obamednlnu. ’
Luum 1 Potential to release by overiand

4121211 Contslnment.
- 4121212 Runoff.
4121213 Distance to surface watef.

41213 Calculation of drinking water
thnat-likz!ihood of release factor

category value:
4122 Drinking water threat-weste
characteristics.

41221 ‘rmddtylpmlstamg.
412211 Toxiclty.,
u.zz.u

" threat-waste characteristics hetor
catégory value.

4123 Drinking watey thnat-hrgets.

41231 Nearest intake.

41. 232 Population.

412321 Level of contamiriation.

41.232.2 Level | concentrations.

412329 Lavel I concentrations.

412324 Potential contamination.

4.1’;2;.2.5 Calculation of popuhhon factor

ue.
" 41233 Regources,

41234 Calculation of drinking water
threat-targets factor category value,

4.12.4 “Calculation of the drinking water
threat score for a watershed. .

413 Human food chain threat.

4131 Himan food chain threat-
Likelihood of release.

4132 Human food chain threat-waste
characteristics.

"4121.214 Calculation dhmw for

41321 Toxicl Ipenhml
- bicacoumulation. 54

41922 Hazsidous waste

413324 Calmlaumofpopdnﬂm factor
value..

Lm‘hmbh;:r“ wwm
¢a
4134 Calculation of human food chain
ﬂnutmfonmm
414 Ravironmental threa!
4141 mumnmmm:-mgwof
2lei

4142 Environments! threat-waste
41421 Ecosystem toxicity/persistence/ .
bloaccumaulation.

414211 mmwdly

414212 Persisterice. .
potential. ’

414214 Calculation of ecogystem -
toxicity/ noefbioaccumulation
factor value.

41422 Hazardous waste quantity.
41423 Calculation of enviroiimental
munmmmmuam

414.311 Lavell concentrations.
414312 Level I concentrations. |
414313 Potential contamination.
414334 Calculation 6f environmental
threat-targets factor category value.
4144 Calculation of environmental
threat score for 8 watershed.

416 Calculation of overland/Bood
migration component score.

42 Ground water to surface water migration
component. ‘

4.21 General Considérations,

4.21.1 Eligible surface waters.

4212 Befinition of hazardous substance
migration path for groand water to
surface water migration component.

4.21.3 Observed release of a specific
“hazardous substance to surface waler ib-
. water segment.

4&14 Target distance limit.

4215 Evaluation of ground water to
surface water migration component.

4.22 Drinking water threat,

4.221 Drinking water thréat-likelihoos of
release. _

4.22.1.1 Observed release.

4.22.1.2 Potential to release.
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42213 Calculation of drinking water
lhrut-likelﬂlood of release factor
category value.

4222 Dﬂnhngwnterllnul-wm

42221 dedtylmobﬂltylwdsua.

422211 Toxicity.

422212 Mobility.

422213

422214 Calculation of !/
mobility/persistence factor v

42222 Harardous waste -

42223 Calculation of ing water
threat-waste. factor
category value. :

threat-waste characteristics factar
.+ category value.
4.23.3 Human food chain threat-targets.
42331 PFood chain individual.
42332 n.

contamination.

4.233.24 Calculation of population factor
value. ’

42333 Calculation of human food chain
threat-targets factor cat value.
4234 Calculation of human food chain
- threat score for @ watershed. -

4.24 Environmentel threat.

4241 Environmental threst-likelthood of
release.

4242 Environmental threit-waste
characteristics. )

42421 Ecosystem toxicity/mobility/
persistence/bioacciimulation.

4.24.21.1 Ecosystem toxicity.

4.24.21.2 Mobility.

4.24.213 Persistence,

424214 Ecosystem bioaccumulation
potentiaf.

4.24.215 Calculation of ecosystem
toxicity /mobility/persistence/ -
bicaccamulation factor velue

4.24.22 Hazardous waste quentity.

of exposure.
8211 Amwvmlaeemn:nny
5212 Area of contamination. °
$213 Likelihood of exposure factor
category v. !
522 Waste characteristics.
5221 Toxicity.
5222 Hazardous waste quantity.
8223 Calculation of waste
dunm-hdu factor category value.

5233
targets factor category value.

" 524 Calculation of nearby population

. threat score.
5.3 Calculation of soil éxposure pathway

score,

60 Air Migration Pathway.

61 Liketthood of release.

611 Observed release -

612 Potential to release.
6121 Gas potantial to release.
61211 Gas contsinment.
61212 Gas source type.
€.1213 GCas migration potential
61214 Calculation of gas potential to

release value.

€.122 Particulate potential to release.
6.1.2.2.1 Particulate coatainment.
6.1.2.2.2 Particulate source type.
61223 Particulate migration potential.

81224 Calculation of ' . .
uounﬂnlbulcmntum ‘

" 6128 Calenlaﬁonolpouﬁlltnnlcm

factar value for the site.
613 Calculation of likelihood of nlnu
factor category value.
62 Waste characteristics.
6.21 Toxicity/mobility. -
6211 Toxicity.
621.2 Mobility.
6213 Calculation of wdtylmbﬂlty
factor value.

o.s.s Caludndondmﬁwm
64 Calaﬂnunnofnkmimﬂanwhny
79 Simconhhﬂns!adloadve

71 'W«u&mm‘ma
711 Obumdu!eanlobmd

. 712 Pohnﬂaltonlaue.

7.2 Waste characteristics.

724 Selection of substance potentially
posing greatest hazard.
725 Hazardous waste quantity.
725.1 Source hzudou waste qmntity
for radionuclides.
72511 Radionuclide constituent qun:i:y
(Tier A):
7.25.1.2 Radionuclide wulutnam
quantity (Tier B).
72513 Calculation of source bazardous
‘waste quantity value for radiomiclides.
725.2 Celculation of hazardous waste -
quantity factor value for radionuclides.
7253 Calculation of hazardous waste
quantity factor value for sites containing
mixed radicactive and other hazardoas
substances.
73 Targets.
731 Level of contamination at.a sampling
location.
7.3.2 Comparison to benchmarks.

List of Figures

Figure number

3-1 Overview of g'ound water mxgrehon
pathway.
3-2 Net precipitation factor values.
41 Overview of surface water overland/
flood migration component
\
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] Ovmhwo{mdwumtom
mmuﬁmﬂm

6-3 Parﬁcuhumbﬂlwhctotvdm
List of Tabies

Toble number

21 Bample pathway scaresheet.

22 ﬂmﬂomdluamﬂan

2-3 Mnlmnuﬂadahehmlea‘

hctonvaluﬂm.
z-s mmmm

.M Hawdomwmqmﬂtyﬁm

x4 memm

8-1 Cround water!
e r migration pathway

Dim-:e!om:ﬁummfacmvalm
Canhinmem(ﬂood]lamnlma.
Flood frequency factor values. .
.4-10 Pmmenutactorvaha—-haltlife.

surface water migration pathway
4-15 Bioaccumulation potential factor
- values;
4-—18f decitylpemstexwelbmaccnmulaﬁon

ctor values, -
‘4-17  Health-biased benchimarks for
I:azakidom substances in huragn food-

4-18  Humai food chain population values.

419 Ecosystem toxicity facter vaiues, '

4-20 Ecosystem toxidty/pmnstence factor

© values.
421 Ecosyster toxlcity/ pemstence/
ioaccimulation factor values.

4-22 . Ecological-based benchmarks for
hazardous substances in surface water.

4-2. Sensitive environments rating values.

' 611 Gasmobility

(-M thhndl nﬂumm wrlane

water
. 428 mmumm

m‘;pmhm factor

g wm;*fw

=29 mmm Wdtylmbmwl

+_ persistence factor
»m mumtm Ibmidvlmb%’lw

- wnﬁmmﬂm&

" mmzm

61 Alr migrati
Mcunﬂmmp-ﬂmv

scoreshest. -
to relaage évaluation..
8-3 Gumhwmvﬁm
64 Source factor values.
-5 Values vapotpreumnndl-lem-ya
constant.

68 Gas ﬁonpoun&alvalmtmu
hundnm.ﬁ:.oubnm
[ X4 Gnmimumpotenﬁa!va!wlonhe

X ] Parﬁeuhiepotmﬁaltonhm-
69 Parﬂcnhteemtahmmtfaetotnluu .

6-10 Particulate filgration potential valnes.
values,

6-12 Particulate mobility facf
815 Alr misuhon pathway dmanoe
616 Neuest individual factdr values. .
6-17 Distance-weighted population values
for 'gumﬂd contamination factor for air
pa
618 Wetlgpgl_: rating values for air

migration pathway. }
7-1 HRS factors evaluated differently for
radionuclides.

' 7-2 Toxicity factor values: for rad:onudides

1.0 Introduction

The Hazard Ranking System {HRS) is the
principal meehanism the U.S. Environmental
Profuﬁon {EPA) uses to place sites
on the Nationa) Priorities List (NPL). The HRS

. 8erves s a screening device 16 evaluate the

tential for releases of uncontrolied

azardous substances to cause human health
orenvironiental damage. The HRS provides

& measure of relative rather than absolute
risk. It is designed so that it can be
consistently applied to a wide variety of
sites.

11 Defimlwns

Acute toxicity: Measure of toxicological
responses that ;esult_ from a single exposire

" saveral days ot less).

wlthhlnhutpcﬁoddﬂm
acute toxicity used

'hhldamﬁh.)andkﬁdmﬁm

).typiallymumdw(&lnuﬂmﬂo
96-hour

Ambient Aquatic Life Advisory
Concentrotions (AALACs} EPA’s ldvhory
cnnunmﬂon llmlt for acute ardnmb
undnr mﬁon au(a)m of the ﬂunwnu

a8 amended.

Amuw Woater Quality Criteria (AWQCE
chronic

. BPA's maximiim acute or

mmﬁon-formﬂmdmﬂe
and its uses as established under section
m«mmwwm.u

ofan uemmmnd-mmm
nﬂoofmnﬂaﬂmdanhmhﬁe
organism divided by the concentration in°
watge, higher BCF values reflect a tendency
hmumhtmnhhhhﬁssuof
aguafic unitlull.
qua oqanhmsl ofa
mbmmﬁlnducodbymmucncﬁmyof
sms.

; Comprehensive Enviranoental
Response, Compensation, and Liability Act of
1900, s amended (Pub. L. 96-510, a3 :

wammnmplenoﬁllthncedfothgally
b Tovet of sl bescruncn oo

ty assurance
documentation.

Conitract-Requiréd Detection Limit {CRDL).
Term equivalent to cositract-required
quanﬂuﬂon timit, bat used primerily for
inorganic substances.

Contract-Required Quantilation Limit
(CRQL): Substance-specific level that a CLP
laboratory must be able to routinély and
reliably detect in specific sample matrices. It -
is not the lowest detectable level achievable.
but rathier-the level that a CLP laboratary
should reascnably quantify. The CROL may
or may not be equal to the quantitation. Jimit
of 4 given gubstarite in a given sample. For
HRS purposes, the term CRQL refers to both
the contract-required quantitation limit and
the contract-required detection limit.

Curie {Ci}: Measure used to quantify the

. amount of radioactivity. One cirie equals 37

billion nuclear transformiations per second,
and one: picocurie (pCi) equals 10~ Ci.

Decay product: Isotope formed by the.
radioactive-decay of some othét isotope. This
newly forméd isotope possesses physical and
chemical propemes that are dlfferent frem



ofits"parent e e s
.‘“M - u ilohnndn-nbobe
Detection Limit Lowest amount that
can be 1d from the normal random
s el e s

Hmit
(MDL) or, for real-time fisld instriments, the
Amw:qmmm-.mm '

gution welght Passeler by the KRS
. wa way that
teduces the uln'e"

the Bow or-

coefficient is used in (he HRS in evalusting
the mobility of a substance for the ground
water migration pathway. {ml/g).

Dy (10 percent dose): Estima
dose essociated: 810 percent incresse in

substances, poliutants, and contaminants s

10118), excapt where shareriss opacincally
except wi

noted in the !:’ItRs.

(as defined in CERCLA section 101]14]) that

was-deposited, stored, disposed, or placed in,

or that otherwige migrated to, a source. .

HRS “factor”: Primary rating elements
lnt:g;l to the HRS. ‘

“factor category": Set of HRS factors
{that is, likelibood of release [or exposure},
waste characteristics, targets).

.HRS “migrotion pathways": HRS ground
watér, surface water; and air migration
pathways.

HRS “pothway: Set of HRS factoi
categories combined to produce a scare to
measure relative risks poséd by a site in one
of four environmental pathways (that is,
ground water, surface water, soil, and air).

HRS “site score”: Composite of the: four
- HRS pathway scores. .

Henry's law constent: Measure of the
volatility of a substance in a dilute solution of

' WWWW«“ ¢ of adverse
Wi t .
human health effects and allows an adequate

together. o

National Ambient Air Quality Standards
{NAAQS}): Primaty standards for air qualhx!
established under sections 108 and 109 of the
Clean Air Act, as amended.

National Emission Stindards for
Hozardous Air Pollutants (NESHAPs):
Standerds established for substances listed
under section 112 of the Cleah Air Act, as
amended. Only those NESHAPs promuligated
in asmbienl concentration units apply in the
HRS.

Octanol-water partition coefficient (Kew for
PJ): Measure of the extent of partitioning of a
substance between water and octanal st
equilibrium. The K, is determined by the
ratio between the concentration in octanol
divided by the concentration in water at
equilibrium. Junitless).

Organic carbon partition coefficient (Kee)
Measure of the extent of partitioning of a

iHbrtion, betwre ;
logic materials and water. The
higher the K,,, the more likely o substance i3
hbhdbwoddmuhh&ghmh_

Radioactive substonce: Solid, liquid, or gas
containing atoms of & single rsdionuclide or
Rottfoactivity: Property of thase isctopes of
med '
radia e
element exhibiting radioactivity. For HRS
purposes, “radionnclide™ snd “radioisatope
Reference dose (RfD}: Eatimate of  daily
exposure leve) of a substance to & buman

Recovery Act or the Toxic Substanoes
Control Act or by the Nuclesr Regulatory
Commission. .
Roentgen (R): Measure of external
s to )

radistion. One roentgen

¢€quals that nmonm-ofmyw&?m -
radiation required to produce fons carrying a
charge of ﬁmﬁc unit (esu) in 1 cubic
centimeter of dry dir under standard

’o’l . ..

Sample quantitation limit (SQL): Quantity
of a substance that can be reasonably
quantified given the limits of detection for the
methods of analysis and sample ]
characteristics ths. may affect quantitation
{for example, dilution, concentration).

Screehing concentration; Media-specific

" benchmark concentration for a bazardous

substance that is used in the HRS for
campatison with the concentration of that
hazardous substance in a sample. from that
media. The screening concentration for a
specific bazardous substance corrésponds to
its reference dose for inkalaticn éxposures or
for oral exposures, as appropriate, and, if the
‘substance is @ human carcinogen with a
weight-of-evidence classification of A, B, ar
C. to that concentration that corresponds to
its'10~¢ individual lifetime excess cancer risk
for inhalation exposures or for oral
exposures, as appropriate.




Welght-of-evidence: EPA ‘classification
system for characterizing the evidence
?portlng the designation of a substance as
uman carcinogen. EPA weighi-of-evidence
groupings include: -
Group A: Human carcinogen- ~sufficient
evidence of carcinogenicity in humans.
Group B1: Probable human carcinogen- -
limited evidence of carcinogenicity in
bumans.
Group B2: Probable human wdnogen- -
sufficient evidence of carcmogenicity in
animals.
Group C: Possible human cazcinogen—-
limited evidence. of carcinogenicity in
animals,
Group D: Not classifiable as to human
carcinogenicity~ —applicable when there

is no animal evidence, or when buman or

animal evidence is inadequate.
Group E: Evidence of noncarcinogenicity
forhumans. ,

the product of three “factor categories™:

likelihood of release, waste characteristics, -
- and targets. ('ﬂu soi] exposure pathway uses
Hxelihood of exposure rather than likelihood

of release.) Each of the three factor categories

contains a set of factors that are assigned :

mimerical values and combined as specified
in sections 2 through 7. The factor values are
rounded to the nearest integer, except where

- otherwise noted.

213 Common evaluations. Evaluations
common to all four HRS pathways include:
¢ _Characterizing sources.

-~Identifying sotrces {and, for the soil
exposure pathway, areas of observed
contamination {see section 5.0.1]).

~Identifying hazardous substances

associated with each source {or area of

observed contamination).
~Identifying hazardous substances
available to-a pathway. :
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m
Siwmta)whmnbmtduumhm 20 EvahnmmCommantoMuMplo . TASLE2-1—SAMPLEPAWAY
mmmmmmd. FPathwoays - - SCORESHEET
ma: hduduhuna by ﬂleunhdmualnaﬂondhwpalhwm . Mad | Vai
Siope factor [also reférred to o * Ground Water Migration (8,}. value | signed
factor): Bstimate of the probability of ~ * Surface Water Migration (8,.). , :
respanse (for example, cancer) per unit N ° 8ofl 8- Likebhood of Relese
intake of a substance over a ifétime. The © Alr Migration (3,). 1MM 830
upper-bound of an individual pathways ise single threat evaluations, while awgmmu '
»m'munmmdwba the qurface water migration and sail exposure Wes 1 and ) 550
d“.dnulﬂaﬂm A‘:i;tha o lhu:“ evaluated for the swface
Of . Thres threats are R ——
c.[(mgllg-dayr'lormndhacﬂve !
o . wmmwum&.;ar&hm“w ' ammw_.... '%
Source hazard _ threats are evaluated for two separate Targats
disposed mmmm mmmmmuwmmmr T e tovets ®
Jmpmﬁ:;?n migration. Two threats are evaluated for the mmw g
W%Wbm&hﬂuﬂe :ﬂwnﬁmrnmmnhﬁm uwmwmma ;
those volumes ground water, surface nearby population. T remmmesaiconad S0
: mumlaamaedhm':&uhn ‘The HRS s structured to provide a parallel ap::;u’:.m"
become contaminated by ton, except: evaluation for each of these pathways and 3. Level [ ®)
in the case of either a groi threats. This section focuses on these parallel 8- Loveldl.. - g;
with no identified source or contamina evaluatians, starting with the calcalation of ummm
eurface water sediments with no identified the HRS site score and the individual iy )
source, the plume or pathway scores. ' &Rmm_...__..._._;_....s. ]
miay be considered a so 211 Calculation of HRS site scare. 10. Senisitive Enviconments.—_{ )
Target distance limit: Maximtm distance mmwwhrhmﬁw 10a. Actua! Contamination - o
over which targets for the site are evaluated. Mﬂnnwﬂhmzw7 :g:moﬂmim_._ ®
T aaaget distance bt varies by HRS end thenar comblae for the st g e r.,.“'m:“"'m:"".‘.."'u._,:.',.-_'___":'.‘._m. @
franium Rodidtion Contro lowing root-meun-square equation to 11. Targets (ines 7d+8d+9+10 R
Ag(m%lmw Wml determine the overall HRS site score, which ’1"‘!!'"“‘:3“"”’“‘ I&mg_’
radionuclides established under sections 102, ranges from 0 to 100: vided by 62,500. Pathway scores aro fimited o &
104, and 108 of the Urantum Mill Tailings . maiegm of 00 points. .
hymmmlg“u;emdbym TT———— "Qmew
'apor pressure: - *May ;
of @ substance when it is'in equilib; . The. 4 of ines 4 and § is used in
vw‘;mhs:ﬁoruquldfmanm ﬁm Se 5 33.;*5,*3. %@mmwum ‘
temperature. For HRS purposes, use the value "4 SThere is 'mh&hmwmq
lepoﬂeduornenzs’c.latmouphmor mmwm mﬂ:
Valéhlmmm Physical trangfer process . . ; '" » dsw
cbuﬁ;ﬂ'ﬁ:’fmﬂﬁ?t: ages 212 Coleulation of pathway score. Tble . * Sorng Mlikc.lﬂlood)ofi "l‘,‘::é;; .
Water solubility: Maximum concentration ~ 2-1, which Is based on the air migration e e served
of a substance in pure water et a given pathwey, fllustrates the bazic paramieters ~Scaring observed release (ar observed
opestn o B e e e elw ot iy T ool
wﬁdatmm&raﬁ C. {milligrams perliter  2-1 shows, each pathway (or threat) score is 0 ob d release,

¢ Scoring waste chamcteﬁstics factor
category )
~Evaluating toxicity. .
~Combining toxicity with mobility.
persistence, and/or bicaccumulation
{or ecosystem bicatcumulation)
potential, as appropriate to the
pathway (or threat).
. ~Evaluating hazardous waste quantity.
~Combining hazardous waste quantity
with the other waste characteristics
factors.
~Détermining waste characteristics
factor category value.
« Scoring targets factor category.
<Determining level of contamination for
targets.
These evaluations are essentially identical
for the three migration pathways (ground -
water, surface water. and air). Howeter. the



Hazardous consttmnt quraniy: . -~

ndualmlwnss.uo.m.l?ﬂday.nmmbuu.molRulesandmﬂm

-
mlmﬂmdlﬁuhminmbt&a hazardous waste quantity, toxicity/mobili O&Wbuubmmwlﬂi .
soil exposure pathway. thnmnllhmlhucvnluﬁmanniz tlmunmlcmdm E '
hma%qumm ‘l‘h;t cyply bquuﬂe wmnhuluubo contanifnation). - -
mln!ng’ “nuwm o ledbread: .:moh o ‘ ’ patent “ by
- Section 2 focus evaloations common  evalua :
gt tha patiway and treatlevls. Nola that ~ and n whether releases can be T"’""’M"‘""""“"”“"
water and surface water established for each aquifer and source characterization.
m scores are Such differences in scoring ot the equiferand - 221 Xdentify sources. For the three
{see section 3.0) wnmhd-hvddnld&mdh migration pathways, identify the sources at
'fmmmmmmmt’.}” e 3 Chamastoston soats. brileriiroteesesapr waderups iy
scores the to which
for a site. the evaluations in section mmmmm«-mam mmmr«uﬂ;om )
mwm.:m%w I (and aress of sheerved pathway, identify areas of observed
hct'rnlnu(tummph. contamination) at the sfte. wnhmh-lhndh.dh(m a sa1).
‘ Tme%—&msmmmmwommm
‘. - - -~ - -

Hazsrdous wastestream quantily: o
Vohume:
Aex - _
Area of observed contaminaion .
8. Hazardous substances associsted with the source.
e - ™~ ,
- Gas Particuiate - | W Oplary. | aWwosw | Resdet - |  Neaty
222 Identify hazardous substances nx!grationpathway. consider the following . -All hazardous substances associated-
associated with a source. Faz each of the hazardous substances available to migrate with a source with ¢ ground water
three migraton pathways, consider those from the sources at the site to the petinvay: containment factor value greater then
hazardous substances documented in a * Ground water migration. 0 (see sections 4.2.2.1.2'and 3.1.2.1).

source (for example, by sampling, labels,
manifests, cral or written statements) to be
associated with that source when evaluating
each pathway. In some instances, a
hazardoua substance can be documented as

nf’present at a site (for example, by .
rbeth mmifgm oral or) writien mtg:enu).

ut the specific source(s) containing that

hazardous substance cannot be documented.
For the three migration pathways, in those
instances when the specific source(s) cannot
be documented for a hazardous substance,
consider the hazardous substance tobe -
present in each source at the site, except
saurces for which definitive information
indicates that the hazardous substance was
not ar could not be present.

For an area of observed contamination in
the soil expasure pathway, cousider only
those hazardous substances that meet the
criteria for abserved contamination for that
area (see section 5.0.1) to be associated with
that area when evaluating the pathway.

2.23 Identify hazardeus substances
available to ¢ pathway. In evaluating each

~Hazardous substances that meet the
criteria for an observed release (see
section 2.3} to ground water.

-AlRl hazardous subitances associated
with a source with a ground water
containment factor value greater than
0 (see section 3.1.2.1).

« Surface water migration—overland/flood
component.

~Hazardous substancés that meet the
criteria for an observed release to
surface water in the walershed being
evalnated. :

-All hazardous substances associated
with a source with a surface water
containment factor value greater than
0 for the watershed (see sections
4121211and4121221)

¢ Surface water migration—ground water
to surface water component,

~Hazardous substances that meet the
criteria for an observed release to
ground water.

* Air migration.
~Hazardous substances that meet the
criteria lforu observed release to the
ere,
mgueous hazardous substances
associated with a source with a gas
containment factor valie greater than
0 {see section 6.1.2.1.1). .
~All purticulate hazardous substances
associated with a source with a
particukite containment factor value -
greater than 0 (see section 6.1.22.1).
¢ For each migration pathway, in those
instances when the specific source(s)
containing the hazerdous substance cannot
be documented, consider (hat hazardous
substance to be available to migrate to the
pathway when it can be associated (see
section 2.2.2) with at least one source having
8 containment factor valae greater than 0 for
that pathway.
In evaluating the soil exposure pathway,
consider the following hazardous substances
available to the pathway;
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;hr.um exposure—resident pawlntion
~All hazardous substainces that meet the

criteria for obsesved contamination at

. hdu(mncﬂoam).

uﬁqh

850 mignonpnhmywhmvulhe
critatia for an observed release gare met for.
that pathway. If the criteria for an observed
release are met, do not evaluate potential to
reluufcrﬂmpaﬂ:mym:n e crileria
r an bserved release are not met, évaluate

xdmm in Table 2-3 as the standarc.
@

criteria fn Tab!
establishing observed contamination for the
soil exposure pathway, see section 5.0.1.)
Sepante criteria apply to radionuclides (see
section 71.1). :

TABLE 2—3.—09senven RELEASE
CRITERIA FOR themcn. ANALYSIS

mamemmmmm

s if the sampie quantitation imit (SOL) cannot be
established, determined if there is an observed
release as follows:

‘threats), select the

-llumphmdydsmmm“
Laboratry

EPA Contract Program, yse
o mmmhma
-lnmmuﬂuhhmmu‘\:uﬂuh
EPA Contract Labaratory Program, use the detoction
nmhmuusm.

24 Waoste charocteristics, The waste

dnnchdcﬁuhehyabawyhdnﬂum
factors: hazardous waste quantity,

: , and as (eblhpaﬂway

mﬂmntbelng aluated, 5 (

or
biosccumulat i

41 &lawmofwkmmtiaﬂy

hezard, For all pathways (and -

bazardous substance

toxicity
Evaluation of the toxicity factor is
hmuutbundmluﬂmd&c

thatmlvnﬂabhhtbcpatbwayhhg
scored. For all pathways and threats, except
the surface water environmental threat,

* evaluate kiaman toxicity as specified below.
- For the surface water environmental threat,

evaluate ecosystem toxicity as specified in
section 4.14.21.1. .
* Establish human lmdcity factor valuu
based on qmﬂhﬁve

‘parameters fo theﬁoﬂwh:g\heﬂypuof

toxicity:

* Cancer--Use llo&e factors (also referred
to as cancer potericy ctors) wmblned with
weight-of-evidence ratings for

city. lfulopelactorisnot .
available for a substance, use its EDyo value
1o estimate a slope factor as follows:

Slope Iactor =
~ (ED..)

* Noncanicer toxicological responses of

chronic exposure- ~use reference dose (RID)

values..

Anunhmwd(yhduvalnuba
hazardous substance using Table 2-4 as

o If RID and slope factor values ate both
available for the hazardous substance, assign
the substance a vaiue fram Table 2-4 for
€ach. Select the higher of the two values -
assigned and ase it as the overall toxieity
mmhmwm

‘e H either an RID or slope factor valus (s
available, but not both, essign the bazardous
substance an overall toxicity factor value
Mhﬂcﬂbcudnlelyonthmihblc
value (RID or slope factor).

. B‘ndﬁunkﬁmdmiaawulmh

the substance an

available, aAsign the hazardous

overall toxicity factor value from Table 24
Imndwhlyonacnubxid . That is,
consider acute toxicity in 2-4 only
when both RID and slope factor values are
not available,

TasLE 2-4f-Tonmv Facron
Evm.wmou

RID < 0.0005
o.ooossam<o.oos ——
0.005 < RID < 005 -
0.035“!0<05 ; - [

mmm
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. mmuhum)pmﬁ E value as

® Ground water migration.
~Determine a comhined Kuman. toxicity/
mobility factor value for the hazardous
substance (see section 8.2.1).
» Surface water mipaﬁou—overlandlﬂood

substance for the drlnbng

water threat (see section 4.1.2.21).

~Determine a combined human toxicity/
persistence/bioaccumulation factor
value for the hazardous substance for
the human food chain threat (see
section 4.1.3.21).

~Determine a combined ecosystem
toxdcity/| ence/bicaccumulation
factor value for the hazardous
substance for the environmental threat
(see section 4.1.4.2.1).

¢ Surface water migration-ground water to
swface water migration comxponent.
—Determine a combined human toxicity/
mobility/persistence factor value for
the hazardous substance for the
drinking water threat (see section
4.222.1):
~Determine a combined human toxicity/
mobility/persistence/bioaccuniilation
factor value for the hazardous
substance for the human food chain
threat {see section 4.2.3.2.1).

factor
242 Hozordous waste quantity. Evaluate
the hazardous waste ty factor by first

' contamination) a source

tity val lpedﬁedwm b
quan ne as ese
ulw% obtain the hazardous waste
thty ﬁwtor valve for the pathway being

( In q‘:lru&'  the hazardous waste quantity
aclor
o el

allocated to any specific source to constitute
a separate “unallocated source™ for perposes
of evalutlng only this factor for the three

E“ways. Do not, however,
" inclide a rdous substance or hazardous

wastestream in the unallocated source for a
migration pathway if there is definitive
information indicating that the substance or
wastestream could only have been p!aced .n
sournes with a containment factor value of
for that migration pathway.

In evaluating the hazardous waste quantity
factor for the soil exposure pathway, allocate
to each area of observed contemination only
those hazdrdous substances that meet the
criteria for observed contamination for that
area of observed contamination and only
those hazardous wastestreams that contain
hazardous substances that meet the criteria
for observed contamination for that area of

Acute Toxiclty Phenan) o
Orsl LDw (mg/hg) Dermal LOw (0g/kg) Dust or st U (M7 Gas or vapor LGss GPm) Assigned
L0 € e WO € 2 LG < 02. —— LCw <20 ] 000
6 < LDy <50 . e miemed 2 £ LDse < 20 02 g W <2 20 < LG < 200 100
80 < LDy < 500 sesomead 20 £ LDke < 200 12 g e <20 200 < LGy < 2000 — 10
500 < LOw. 200 < LD 20 < LCo 2,000 <LCee 1 -
LDy 70t avaliable ........ 1y, ot avaiiable LGee N0l avaiiable. LCas NOt BVAREDIB.ccccreneceesearamndd O
u.mmm}oumw ~Deterthine s combined ecosystem abserved contamination. Do not consider
all basardous , foa toxicity/ Imkml, other hazardous substances or hazardous
particalar pathway (that is, insufficient bloaccumulation value for the wastestresms at the site in evaluating this
- mm&hmm hazardous o  for the factior for the sofl exposwre pa
the use & defauli vaiue of 100 as environmental threst {see section 2421 Source hexardous waste quantity.
?‘MW tor value for 42421). Fot each of the three migration pathways,
azardous substances av to the * Alrmigration. . assigna source bazardous waste quantity
"'“""’"-'F“ e for ottt ~Determine & toxicity/  valve 1o each source (tnclinding
poates for obalation nd ) s or vabus gpeste than O o e
Ingestion), all exposure routes and A (see + " be mmﬁmumm
use the "'ﬂ‘mwd . Determine each combined factor value for ing oy o
ure raute, a8 w&:aum @ hazardous by the . source to have a containment valie
HRS assign asbestos individual factor « fothe  greater than O for each migration pathway.
and lead (and ) & human pathway (or threst). For each For the sofl expogure patheray, assign a
Pt cterta apply o iy Potray or threa] belng e et o ss of ohsirved St £
te
Seyn;t &qu m 7 comhined factor velue and nse that substence  applicable to the threat being evaluated.
wdqfcndmdldes(mmua in evaluating the waste characteristics factor For afl pathways, evaluate source
and 7.2.2). category of the pathway (or threat). hamdmwmgnnmy the following
2412 Harardous substance selection. For the sofl exposure pathway, select the fowmumln(ha g
Po:l:-adldmpaﬂw( Mmbli:‘:&re wvmmbﬁmgh the Hazardoua qnanhiy
[ ! . Stestream
bumen ww or ecosystem substances that meet the cxiteria for cbserved » Volume. b
hxﬂvfadotvaluelforlhehnm contamination for the threat evaluated and » Area,

For the mﬂommdmmadythe
first two measures.

Separateummamlﬁormlgnhga
source bazardous waste quantity value for
radionuclides (see section 7.2.5).

242131 Hozardous constituent gaantity.

'Evaluate bazardous constituent quantity for -

thesonn:e(otm of observed
contamination) based solely on the mass of
CERCLA bazardous substances (as defined in
CERCLA section 101(14). as amended)
allocated to the source {or area ofobserved
contamination), except:

. Pwuhmrdnnsmtehﬂedpunmt o -
section 3001 of the Solid Weste Disposal Act,
as amended by the Rescarce Conservation

" and Recovery Act of 1976 (RCRA), 2 US.C.

6901 et seq. determine its mass for the
evaluation of this measure as fullows:
~If the hazardous waste is listed solely
for Hazard Code T {toxic waste),
include only the mass of constituents
in the hazardous waste that are
CERCLA hazardous sabstances and
not the mass of the entire hazardous
waste.
-lfthghuardouwastuslisled for any
other Hazard Code (including T plus
any other Hazard Cade), include the -
mass of the entire hazardous waste.

« For a RCRA bhazardous waste that
exhibits the characteristics identified under
section 3061 of RCRA, as amended,
determine its mass for the evaluation of this
measure as foliows:
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-lllhchawdmumsteuhibm
chnacmlsﬁcdwx!d (oroul
characterisiic of ty). inchide
onlythemuofmmuemhlhe

waste that are CERCLA
bagardous substances and not the
mass of the enfire hazardous waste.
<1 the bazardous waste exhibits

tlw

(including any other
cbmmﬁ:tleplu&uhanduhﬁcof
toxicity {or the characteristic of EP
-~ toxicity]), include the mass of the
«entire hazardous waste.

. Bmdanmnmdemhduc.m

uvducforhmmu constituent as
- follows: oty :

© For the th th
Ethe o mlgnﬁonpn wayu.unlsn ]

wmﬁeMAmﬁmoIhﬂe

-gnThAqudeabhu(m
If the hazardous constitient quantity for
Iham[onmofohmed
contamination) ldaqunlydcmlned
(Mh.mwnmmumm
hazardous substances in the source and
releases from the source for in the srea of
observed contamination] ts known

hmm“mmmqmmyisw
ndeqmtelydntemlud.umthem(or
area of observed contamination) a value for
hazardous

constituent quantity based on the
available data and proceed to section
24212 .
TABLE 2-5.-HAZARDOU8 WaSTE
Qumrmr E\muumon Eoumous
_ . valyo®
A Hazardous ‘ [ c
_ quantity (C)
8* | Hazardous th W/8,000
c* ’
V/2,500
v/2s
Vs
V7500
v/25
V72,500
V26
. vi2s
D 13
Landfil.... ez A/3.400
Surface ft2 A/13
rpoundment

TABLE 2-5.—HAZAR0008 Wamz QUAN-
TTY EVALUATION EQUATIONS—~Concluded
Ta Measure Units m‘f“
Sutsce w | ams
backfiliad) , .
mm«u.__. n | azno
Contaminated o8 ... A/34,000
momvamum
*Convert

necessary: 1
tonm=2,000 m—?m M-‘ drums =200
'UMM«MEMM

"M.Mtum* not surtace
sraa of plo.

12 ‘wostestream :
guontity. Bvaluate hazardous wastestream
qmﬁtyhrﬁom(wamdobmed
contamination) based on the mass of
haxardous plua the mass of any
additional CERCLA and
contaminanis (as | in CERCLA section

) mlsaj.utmendud] tlntmdlonudhthe

the mass of that entire hazardous waste in
the evaluation of this measure,
Buedondﬂsmdemteduw
assign a value for hazardous wastestieam
T B e pathiways, sbeign the
. m!?a pathways,

source a value for hazardous wastestream
quantity using lhe'nerBoquaﬁonaleble
2-5.

« For the soil exposure pathway, assign the
area of observed contamination & value using
the-z.'r?rin equation of‘l‘ables-a[ueﬁon
8.1
Do not evaluate the volume and area
measures described below if the source is the

- unallocated source or if the following

condition

s The hmrdous wastegtream quantity for
the source {or area of observed
contamination) is ade?‘nutely detérmined—
thatis, total mass of a
wastestreams and CERCLA pohuwm and
contaminants for the source and releases -
from the source (or for the area of abserved
contamination) is known or is ¢stimated with
reasonable confidence.

If the-source is the unallocated sonrce or if
this condition applies, assign the volume and
area measares a value of 0 for the source (or
area of observed contamination) and proceed
to section 2.4.2.1.5. Otherwise, assign the’
source {or area of cbserved contamination) a
value for hazardous wastestream quantity
based on the available data and proceed to
section 2.4.2.1.3.

24.21.3 Volume. Evaluate the volume
measure ising the volume of the source (ot
the volume of the area of observed

area of o
for the

. tyis oot

mlanﬁmﬁnn).l’orthuoﬂm
pathiway, restrici the use of the volume
measure to those areas of observed

nulgnavaluetolhevolmmu

¢ For the on wmudpthn
mamﬁﬁuwlm
WhﬂuCaquﬂmolMH .

. l'otthcnﬂmmpnﬂlmymiﬁ
siced of obsesved contamination a value

be
dstetmhad(&t'hn;uppli%:hhtl?wl
exposuie assign the source {or .
Mmm valnnfo

section 24.2.14.
24214 Arecg Evaluate the area measure

.using the area of the source (or the ares of

hmdobmdmmmﬂw).had
on this area, designated as A, assign a value
bhmmnfoﬂm

. l’ulhem!gnﬁonpa&wmndauthe
source a value for area using the appropriate
Tier D equiation of Table 2-6.

.. l'onhuoﬂwomplthmy.mlmthe

observed contamination a value

.area of

umhwb‘ncnqudmd
TahleH[aeeﬁon
24218 Calculation of scurce hazardoiis
waste quantity value. Select the highest of
the values assigned to the source (or area of
hmdmdmﬁonltoﬂhhmdm

qmnﬂv.vdm.lndmmmm
this value as the source hazardous waste
qwﬁtyvaln&l)omtmmdhthneamt

integer.

2422 Colculation of hazardous waste
guantity factor value. Sum the source
hazardous waste quantity values assign
all sources {incloding the unsllocated source)
orareas of observed contamination for the
pathway being evaluated and round this sum
to the nearest integer, except: if the sum is
gieater than 0, but Jess than 1, round it to 1.
Based on this value, select a bazardous waste
quantity factor value for the pathway from
Tablaz-a.

TABLE 2-6: -—Hmaoous WAsrs
. QUANTITY FACTOR VALUES

0. - 0

100 100 cionen, 1°

100

10,000
000.. rinmrsmentsasammecnd 1,000,000

-nmhamm«astequanﬁtym

&no.bmlessthan! round it to 1 as

*For e mwmmwm
determined, assign a value as

spegﬁednmbxtaonotmlgnu:aueon

Greater than 1‘0,066 b':.ooo.wo_;...'..”
Greater than 1,000




A}

s1592 rgdmlm/wx.ss.mm/ruday.neoemberamsso/m“mdnegmm
T

mnmumpad:my.if&ehwdou
consfituent
mmda:mmuhm
- sources {or all portions of sources and

. target for that
hubjadbuvdla

eonsldmﬁonddnmuhdion
wonldhnwwma

either the value Table 2-0
with consideration of the removal

pathway.
== the value that would be assigned
from Table 2-6 without

would be less than 100, assigna -
valee of 10 as the hazardous waste
quantity factor valee for the
pathway.,

areas of observed contamination,
either the value from Table 2-§ or a v: ueof
10, whichever is greater, as the hazardous
waste quantity factor value.

243 Waste characteristics factor
cotegory value. Determine the waste
‘characteristics factor category value as
specified in section 2.4.3.1 for all pathways
_ and threats, excep! the surface water-human
food chain threat and the surface water-
environmental threat, Determine the waste
characteristics factor talegory value for these
latter two threats as specifi ed in section
2432

2431 Factor cotegory valve. For the
pathway (or threat) being evaluated, multiply
the toxicity or combined factor value, as
sppropriate, fiom section 2.4.1.2 and the

azardous waste quantity factor value from
section 24.2.2, subjec! to & maximum product
of 1X10*. Based on this waste characleristics
product assign a waste characteristics factor

e

cat value to the pathwa (orﬂnut)
B e

TABLE 2-7.—~WASTE CHARACTERISTICS

."FACTOR CATEGORY VALUES
0 - . .0
Gsmmoqpamao.___... 1
10 to less than 1 10%. | 2
1% 10% (0 less than 1% 102, 3
1108 fo less (an 1x10°. (]
1 10* 10 less than 1x10°. 10
$X10° 10 loss than 1.X10°. °.
1X 108 fo less than 110", 2
110" 4o fess than 1 10°. 86 -
13108 10 loss than 1 10° - 400
1% 10° to lass than 1108 180
1%101° 10 lass then 1X 107 -820
1X 10 9 jess than 1x10° 560
1102 1,000
bicacsumulation Far the surface
.water-haman chaip threaf and the
surface eat, multiply
the toxicity or combined factor value, as
te, from section 24.1.2 and the
: mmmmm

section 24.2.2,

subject to:
* A maximum product of 1 X10*%, and
- ¢ Apadmuam e:u:hsiveoﬂhe
biocaccumulatian {or ecosys

" bloaccumulation) punwwmnxw

mﬂmwmmm
utqmyvdubmmtmm‘hbh
2-7

Targels.
mmdhmbevﬂuumdm&e

:hlndimal(hd;rmmnﬁsby .
threat
P& way

m;ellrm (thmvary by pathway and
at
¢ Sensitive environments (!nn;ugd for ;u
pathways except ground water ation)

The haorvulnet that may be assigned to
each type of target have the same range for
each pathway for which that type of target is
evaluated. The factor valus for most types of
targets depends
subject to actual or
for the pathway
contamination is Level ] or Level I

* Actual contamination: Target is
associated either with a sampling location
lhal meets the criteria for an observed
release {or observed contamination) for the
pathway or with an observed release based
on direct observation for the pathwa
{additiona! criteria apply for establishi
actual contamisation for the human f
chain threat in the surface water migration
palhway. see sections 4.1.3.3 and 4.2.3.3).
sections 3 through @ specify how to determine
the targets associated with a sampling
location or with an observed release based
on direct observation. Determine whether the
actual contamination is Level I or Level Il as
follows:

~Level L:
- -Media-specific concentrations for the
targe! meet the criteria for an

(MCL) values), or
--Fnrhhmanﬁoodehhduulin

-—I’or&ehmnfooddn!nﬂnuth
themtfacewammﬁm .
thwiy, concentrations in tissue
nmplntmnaquﬂehmalood

pros s b g
—!hhrgetlsnlﬂecnobothl.evelhnd
Level It eoacutxaﬁnns for a pathway
{or threat), evaluate the target using
Level 1 concentraticns for that
pathway (or threat}.

« Potential contamination: Target is :
subject to a potential release (that is, target is -
&o: a:&anted with actual contamination for

t or threat).

Asaign‘:zcmrnlue for individual risk &3
follows (select the highest value that appliec
to the pathway or threat):

_ * 50 points if any individual is exposed to
Level | concentrations.

* 45 points if any individual is exposed to
Lewl Il concentrations.

« Maximum of 20 points if any individual

is subject to potential contamination. The

value assigned is 20 multiplied by the
dumanee or dilution weight appropriate to the

Assxgn factor values for population and
sensitive environments as follows:

* Sum Level | targets and multiply by 10.
(Level I is not used for sensitive

environments in the soil exposure and sir
migration pathways.) -

* Sum Level {I targets.

* Multiply potential targets by distance or,
dilution weights appropriate to the pathway.
sum, and divide by 10. Distance or dilution
weighting accounts for diminishing exposure




< FodualkegiamIVol.ss.No.mIPﬂday.Deoemberu.mmlRulaaandReguhﬂm_ 51503

vmhhaomngdhtaneeordﬂuﬂuwltbin
tha difforent path
. © Sum the valaes for the tree levels.
lnuddmon.mmnlu nts are
iated impacts (f welare-
re or example, frapacts to
-Tcd land), but do not depend on
whether there Is actusl or potentisl
contamination.
" 283 Dstermination of lévél of actuol
location.

contaminatfon ot a sampling
__nmmmmaxmmmu
Lave) Il concentrations apply ata sampling -
'be;ouon(udlhub'huuodaudmgm)

Tlows:
. Selwtthobenchmrkuppliableto the
paihmy(or ﬁnul)being

Compm enncenhum‘of

wmpmbhmhs)tomw
concentrations for the pathway {or threat), as
_specified in section 25.2,
m;bchmiuwhichlwelmliuhndon

-ul:mh:mamm
eligible to be evalual sampling
location has an benchmark; as
uvdnbﬁeactualmwcmhmhaﬁmn&afp
:mpllngloaﬁonbrthcpaﬁmy(umn.
Y. mﬂuuﬂy

contamination) for the pathway, except:

. tissue sarhples from aquatic human food
chain sms may also be used-as

) in sections 4.13.3 and 4.23.3 of the.
nnfauwn:er-hmnnnfoodclminlhraﬂfmy

hazardous substance is present in moré than

one camparable sample for the sampling
location, use the highest concefitration of that
hazardous substance from any of the
wmpnabhsmup!nhmkmgﬂn
compasisons,

“Trest sets of samples that are not :
somparable separately and make a separite
wmparison for each such set

anbbwchmm*s.l!sethe'

followﬁ:&:mdm-lpedﬁnbenchmam for
comparisons for the indicated
pnt!:way {or threat): .
mmaadmnmm S&ntaminam Leiviel Go;l: .
water migration pathway
and drinking water threat in surface water
mismion palhway Use only MCLG valiies

Maxtmum Contamiriant Levels MCLs)—
grounid water migration pathwayand |
drisking water threat in surface water ~

m ation pathway.

- .« Food and Drug Administration Acuon

Level (FDAAL) for fish or shelifish—hiuman

"food chain threat in surface water igration
pathway.

. EPA Ambient Water Quality Criteria
(AWQC]) for protection of aquatic life<
environmental threat in surface water
migrafion pathway.

¢ EPA Ambient Aquatic Life Advisory
Con‘c'enh'atiqx_l_s {AALAC)--environmental
threat in surface water migration pathway.

+ National Ambient Air Quality Standards

{NAAQS)—air migration pathway.
+ Natidnal Emission Standards for
.Hazardous Air Péllutants (NESHAPS)-—au
migration pathway. Use only those NESHAPs
promulgafed in ambient concentration units..

S 051999 0058(03)13-DEC=90-11:23:26)

=

. Bmuﬂnceonommm!orm

C,—Concentrauon of hazardous substance i
in sample (or highest concentration of
" hazardous substance i from arhong
compatable samples)-

SC,=Screening concentiation for cancer

corresponding to that concentration that -

corresponds to its 10-% individual cancer
risk for applicable expositre {inhalation
or oral) for hazardous substance i:

n=Number of applicable hazardous
substances in sample {or comparable:
samples) that are carcinogens-and for
which an SC, is available.

Por thosa. lnnrdou substances for which

corre! to that concenitration that an RID is available, calculate an indéx } for
corresponds to the 10~¢individual cancer risk  the sample location as follows:

. . for thhalation exposures (sir migration
pa&my)ortoronlcxpumwomduter m
niigration pathway; .

ioo%ichlhﬂmauhmhecwm J= 2-—-— ,

m!gnﬂonpmhwaymdwﬂmqm " CR,

Saunlng concentration for noncancer '
k] tion exposares '(.V:mmm " where:
RID for inhalation axposures (air migration -
pathway) or for oral exposures (ground seater - - G S22 mf:&':mmmmmma !
m“”"&mm‘m" hmnhumikwm

' mmmmwm * comperable samples).

- ecect the bechmarks)eppliable o e g e st
pathway (or threat) ; or oral) for hazardous substance }. -
e e e
from the sampling location to its benchmark mplu)fuud:idum,iuvaﬂabk.
m”"‘( I"“') hl ‘&'dﬂ:g or threat). lldlhulnrlquhw 1, consider
bazardous substances in the samplé that the sampling location to be subject m" :,
meet the ériteria for an observed release for mmﬁomfwhtmﬁmy(n 0.
bserved contamination) for the pethway, both | snd ] are less than 1, consider the
axeept: tissur samples from ' m’“““““"f;ﬁ:w“(’:"'h"m
Sood chan crgiams may besod s o he Smplin oo, e ar e of
cenraton of ey okl i S50 SL15 ! ol e
o e, oo ot e e ighet slreed v ofnd ]
“""“"‘i Pt Im“"f:‘,ﬁ::‘”“'"m ““E;“n‘lill n1f ., Seesections731and732 for critesia for
mare than one benchmark applies to the d‘mmmmh
hazardons substance, assign Level I if the R ve
concentration of the hazardous sybstance 8.0 Ground Wata-Migm&m Pathiway
_mmwu;gat::ﬁlz:wwaﬂe - Evaluate the grotind water migration

ot v iy Bt e o
m:aﬂon. lmti:':on than one hazardous | mm&f}.m G::::f
substance either meets the eriteria for an " Determine the ground water migration
observed release {or observed pathway score {S,»} in tefms of the factor
m’mmph:‘)‘:grmmmh (or camg:able category values as fallaws:

_hssue .mtﬂl: (see sections 4.1.3.3 end 4.2.3.3),

indices [ and :pedﬁed belw g {LR) (WC) (1)
banedondmelnurdnusm Dgw= SF

For those hazardous sub:tanm ﬂm are g
carcinogens (that is, those :
o ot uon'f.a gon e

or ate an index e
sample location as follows: m"‘:ﬂ‘:ﬁm of release factor category
' WC=Waste charagcteristics factor category
a ) wvalue:
I= 3 G T=Targets factor calzgory valie.
T SF =5¢aling factor.
i=1 Table 8=1 ouilines the specific enlculahon
. procedure.
Csloulate n uparate ground water
where; migration pathway score for each aquifer,

using the.factor category values for that
aqulfer for likelihood of release, waste
charactefistics, and targets. in doing so,
include both the targets using water from that
aguifer and the targets using water from all
overlying aquifers through which the ’
hazardous substances would migrate to reach
the aguifer being evaluated. Assign the
hlghes! ground waler migration pathway
score that results fot any aquifer as the
ground water migration pathway score for
the site.

BILLING CODE 6550-50-4



Likelthood of -Reiease (IR)

' Waste Characteristics (WC)

e

Targets (T)

] Observed Release
or

Potential to Release
* Contajinment

¢ Net Precipitation
¢ Depth to Aquifer
¢ Travel Time .
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Toxicity/Mobility
e Toxicity

- Chronic

- Carcinogenic
- Acute

|« Mobiltey

- Water Solubni.ty
- Distribucion
Coefficient (Ky)
Razardons Waste Quantity .
Hazardous Constituent
" Quantity :
* Hazardous Wagtestream
Quantity
Volume
Area

!;eaiest Well

Population

* Level 1 Conéentutions HE
¢ Level Il Concentrations
*  Potentfal Contamination | -

Resources
w‘nhoad Protection Am

" FIGURE 3-1

OVERVIEW OF GROUND WATER MIGRATION PATHWAY
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803 General considerations

3011 Ground woter
'l‘he target distance limit d the ;
maxitum distance from the sources at the
site over which targets are evalusted. Use a .
h!zotdlstahcelimtof(mﬂesfmlhemnd
water migration pathway, except when
aquifer discontinuities apply (see section.
a.o.u.z). Furthermore, consider any well with

release from a source at the site
g;e section 3.1.1] to lie within the ta:
tance limit of the site, regardiess tbe
well's distanice from the aositces at the site.

For sites that consiat solely ofa
contaminated ground water plume with no

" identifiea source, begin measuring the € mile
target distance limit at the cénter of the ares

" of chserved | ground water contamination.
Determine the ares of observed ground wa!er
contamination based o availab
thai meet the criteria for an observed teiease

3.01.2 Aguifer bouridaries. Combine
muluple aquifers Into a single hydrologic unit
for scoring purposes if aquifer
Interconnections can be established for these
aquifers. ¢ contrast, restrict aquifer
beundaries if aquifer dxsconunuiuu czn be
established.

30.1.21 Aquifer interconnections.
Evaluate whethér aquifer interconnections
cccur within 2 miles of the sources a the site.
1i they occur within this 2-mile distance,
combine the aquifers having intérconnections
in scoring the site. In addition, if cbserved
ground water contamination attributable to
the sources at the site extends bayond 2 diileg
from the sources, use any locations within the
limits of this cbserved ground water
cuntamination in evalvating aguifer
interconnections. If data are not adequa eto

e<tablish aquifer interconnections, eveluisis
the aguifers as sepzrate aguifers.

 distasice Himit.

am:.z Aqwfer discontinities. Rviluate
er 3 timiities occir

. the 4-mile target distance limit. An quifer

occurs for

afruiture or feah
aqnifer witbin the l-mﬂe target distance limit,
cres tineous
o T o sy T Al
more. aqnﬂmimbe combined into a cinsle
un

scoting purposes, an
’ aquifer discontinuity occurs only wh- the
ar feature tﬂmecu

bonndwes of this single hydrolc

VWhen en aquifer discontinnity
established within the 4-mile target distance
timit, exclude that portion of the aqnifu
beyond the discontignity in evalvating tha o
ground water mign on pathwsy. However,
bazardous substances have migrated across
an apparent discontinuity within the &-mile
{arget distance limit, do not consider this to
be a discontinuity in scoring the site.

3013 Karst aquifer. Give.a karst aquifer
that underlies any portion of the sources at
the site special consideration in the
evalaation of two potential to release factors

[depth to aquiferin section 3.1.2.3.and trave]

fime in section 3.1.2.4), one waste
characteristics factor (inobility in section
3.2.1.2). and two targets factors (nearest well
in section 3.3.1 and potentis! contamination
in section 3.3.24):

3.1 Likelihood of relecse. For an aquer
evaluate the Likelihood of release factor
categary in terms of an dbserved releasa -
factor or 4 potential to release factor.

3.1.1 Otserved release. Establish an
chserved release to an aquifer by
demonstrating tha! the site has released a

.hazardous subsiance to the aquifer. Base this

camanstration or eithes

» Divect cbservation—a nisierial that
coolains oné or more hazardous stbitasices
Imbmdammdlntoothubemohuved

" entezing the aguifer.

- umplu&nm&e quxl:
ler a

gmd-a . "
m)mwmﬂy
sbove the concentration for the
site (se section 2.3). Some. of the
significant increase mriist be attributable to
the site to establish the observed release,

- except: when the source itsell consists of a

ground water e with no identified
m.mumutuibnhonhnqﬁnd.

- . 1 an observed release can be establithen

for the a aquifer an
e A e
this value in Table 3-1, and pracesd to

. lednn!.unlnd:unednlmeamotbe

established for the aguifer;
observed release factar vale o I). enter this
value in Table 8-1, and procced to section -
312

312 Potentiol to release. Evalvate
potential to release only if an observed
release canriot be established for the aquifer.
Evaltate potential to release based oo four

.fadtors: containment, net precipitation, depth

to aquifer, and trave] time. For scurces
oveilying karst terrain, give any karst aquifer
that enderfies any portion of the sources at

. the site specia! consideration in evaluating

depth to aquifér and travel time, as specilied
in sections 3.1.2.9 and 3.1.24.

'3.1.21 Containment. Assign a
caatainment factor value from Table 3-2 to
each source at the site. Select the highest
containment facior velue assigned to those
soiirces with a source hazardous waste
quantity value of 0.5 or more (see section
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24.218). (Do not include this minimum sizs mnuhmumhmmh " » Determine monthly precipitation and '
tequirement in evaluating any other factor of m.hgmuumummm monthly evapotranspiration:
this pathway.) Assign this highest value as le 3~ -Uuloedmamdmwywmm :

the containment factor valua for the squifer 2122 Net precipitation. Assign & net . =When local data are not available. use
bdng”dmted.hter&bvdmh‘rabh mdﬂhﬂnhmnhewﬂnmm ] monthlyuvmhmlhhemn
$-2 provides computed net precipitation . National Oceanographic and :
_ l!nolomatthu!temu:‘ﬂumﬁﬂmm hwvdnzbmdo&:mhamm . Ah::osp&e.ﬂ;%hmahﬁmml:z
size requirement, then gelect the highest ) termine the net station that ndmﬂntump
‘e sesigaed o the surces a th e and *  fcio vae s ollow: T setting .

TABLE 3-2.—CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY

umwmmwmmum )
mummmmm«ummmmum 10
o liner . SR - - ©

©n control system and runofl management system, or (3) no or nonmaintained cover.
(g) None of the deficloncies in () present ; [}
Source area inside or under maintained intact stucture thet provides precipliation so that neither 0

mammmmmw . ' : - o :l.o?
mmmmm:»mmm«mmnmw ond maintained .| 10
mmummm iwomm. fiquids prasent, sound diking that

”WW“MMM

ﬂmmmmmmmmmuummm '

() Double finar with finctioning lesichate collacion end removal System between liners, and functioning ground | - 3
mmmmmmmmudmmatmun snmmummm-nm

mmwmumumummmmm - or freo fiquid
mwmmmmwmm S— R——— 10
No functioning, maintained, run-on control end runolf mansgement system i ; b
mmummmmwmummmm : .

{a) Functioning and maintained run-on control and runcff managament systom. T

b)mmmmummwwwmmmmmm 5
established over entire tand treatment area.
mwmmmhmmwmm o
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depth. assvign a value from 'rable 8-5 to the
depth to aquifer factor.

Determine the depth to aquifer only at
locations within 2 miles of the soiirces at the
site, except: if observed ground water

and aquifer. Ass ' & thickness of 0 feet
bwlwstm«hxm:;\ywm of the

9.1.24 Travel time, Evaluate the travel
time factor based on the feolqu: materials in
the interval between the lowest knovm point
of hazardons substances at the site and the

51880 PedualkeﬂsuIVo'l.ss.No zn.ll’rlday Dseemberu.issolknlesandwaﬁm
S “
-Whuummd monﬂ:ly .na . .I .non!hlyputenﬂalwxp;hmplnﬂon)m
evapotranspiration is not av: blo. - z(r g)Lau - monthly precipitation. if evapotranspiration
calculate monthly potential {or potantial evapotranspiration) exceeds
evapotianspiration (B) as follows: . B precipitation for a month. assign that month a
E,= 0o, 00Ty 2=BIBX0" -9 X105 P “‘fw“c.,d.m:,“md,:‘ﬂmdmﬁm by
179107 1+0.48238 snmmlng the monthly net precipitation '
Ey=Monthly po Select the latitude adjusting valve for each
ovapotmsplnﬁon limhu)for month from Table 3-8, For latitudes lower nmdon the annusl net precipitation,
than 50° North or 20° South, determine the ammlplhﬁonhcbﬂdmhom
P.-umhg hﬂmmﬁmmw“ mon hﬂhda adjusting value by 'l'ab
vaummlyunpmmm ’Cllﬂhhmn mtpmdpluﬂon m&cvdumwﬁumuu
'for month §. aublncﬂqmm;u’ b’ lronTabeuWuh.h‘l’ableS—i
TABLE 3-3.—~MONTHLY LATITUDE ADJUSTING VALUEB‘
Lathude® : " Month
(dogras) | 4y, Feb. | March | Apm ey Jure Sy | Aogust | ‘Sept Oct Nov. | Dec
250 M o] om w2z s 12 136 %4 125 108 082 076 0.7
. BN 0.00 081 .02 113 128 15 13 2] 100 094 o7 075
0N 084 0838 103 iR ) 124 135 2 1.8 104 098 083 0.81
BN 087 ass 108 1.09 12 ] 123 1.16 103 o ops| o088
MN 0.0 087, 103 1.08 118 197] - 120 114 1.03 098 089| os
20N 098 090 103 1.05 1143 KT 114 ] 10 .00 083 094
10N 1.00 Y] 1,03 1.03 1.00 1.06 1.08 107 102 102 088 099
0 1.04 0.04 104 1.01 1.04 10 104 104 101 1.04 10 1.04
08 08 o087 105 0.69 1.00 0.96 1.00 102 .00 1.08 105] . 109
208 294 099 108 0.97 - 098 091 08s 0.9 1.00 108 109 1156
:Domundbmhg
qumuuu wMararmmuwmmmm )
TA&EH—NErmAmFm contamination attributable to sourcés st the topoﬂlluqnihrbdngcuhmed.l«sd;na
VALUES site extends more than 2 miles these  value to the travel time factor as follows:
) o . sources, use any location within the timits of o Ifthe wuquifu(uencmu.z&
, this observed ground water contamiriation 310 feetor a value of 85.
Net precipitation (nches) Assignod  lien evalusting the depth to aquifer factor o I, for the interval being evaluated. all
— - for any aquifer that does not have an layers that underlie a portion of the sources -
° ° observed release. If the necessary geclogic nhdhmhntudpavaludas.
Greater an 0 t0 5 1 information is avallable at maltiple locations, ¢ Otherwiso:
Groater than S t0 15— 3 calculate the depth to aquifer at each ~Select the lowest hydraulic conductivi
Groatr han 15030, 8 location. Use the Jocation baving the smallest Inyer(s) from within the above int
Greater than 30 _ 10 mbmu&efmmm&n : Consider only layers at least $ feet
‘ nee Bt Loer vt the 30
g or portions yen t 10
ma'aqumum »?‘i“m”“&"&f"‘“‘m‘ﬁ:’& 'T”LE“—DE’THTvoWEnFAmon 4 feet of the depth o the aqulfer.
lowest known point of hazardous substances VALUES ~Determine b mdnchvibh or
atasite to the lop of the aquifer being . wd""h’“m“m:‘u::
evﬂuteiwm%aﬂhymhﬂm Depth to aguifer® fleet Assignoa "‘”““"l"’"’m rauth
interval. Méasure the depth to an aquifer as aqulier representative, me bydraulic
mﬁmhﬁxm“ﬁm” - - :onductlievltyvalmwhmver
aq minus tance from ce Less than or equal 16 25.. J 5 vailab
to the lowest known point of hasardous Groater than 25 10 250 .....—..—reecicerees 3 ~If more than one layer has the same .
substances & tcbeevd:ated for that ermmaob 1 lowest hydraulic conductivity, include
aquifei. In v d‘;f!htoaquifeﬂn all such layers and sum their
karst terrain, assign a thickness of 0 feet to a -wmddmmumm thicknesses. Assign a thickness of 0

feet to a karst layer that underlies any

portion of the soarces at the site.
-Assign a valie from Teble 8-7 to the

travel time factor, based on the

- thickness and hydraulic conductivity

of the lowest hydraulic conductivity

layes(s).




- gite extends more then 2 miles

- precipitation, d
- time, and multip

.

FMW‘RIVdﬁ,mmlmm_n'ml'kﬂn.@ ,

TagLE 3-8.—~HVORAMRIC CONDUCTIITY OF GEOLOGIC MATERIALS

: fin"um

. .b\vm mﬁmm mwumm “ g
. %Mﬂmmm.-m sits; modergtoly penmesble mmmm-.«mum I
. WWMWNMMWMMMMM md e
' wmumm-m ponnestto 8 (course-grainad, tnconsolidated oF compact snd highly facksedk
. Mmmmmmmmmwmm T e
mmmmmmmuwmmmwmwmm’ : 10
. 'Donuauuﬁmm - - .
Tams 3-7.;mm;m Fmvmss' _ . _
: ‘ _ Tricknoss o owesttydouk corductity
- o b
G"“' 2. 85 s 38 25
mm‘?ﬁ-ﬁaﬁo w i _ a., * 15 15
Less than 10 10 10~ : = . ’*r 15 15 s s .
Loss than 107, : i 5 8 5 1 1

5. .*if depth 1 aquiier Is 10 feet of fess or &, uummmummm.muumummmmw-md
'Mwmamammmmmmuwﬁndmmu-ﬂmhgtomnmnum ‘

Determine travel time dnly at locativis' : -
within 2 miles of the sources auhedw.

: muwmnu

contanination ma&&e

ese
sources, usa any location within the timits of
lhhohomadmdmmmtamhum
when evaliating the travel time factor for-any
lanﬂerm does not have an cbserved

ease. If the necessary subsurface geologic
information is available st multiple locations,

+ evaluste the travel time factor at each

location. Use the locafion having the highest
travel time factor value to assign the factor
value for the aquifer. Enter this valoe in
Table 3-1. "

"31.28 Colculation of potential to release

factor valae. Smniha factor vakies for net -

th to aquifer, and travel
this sam by the factor
value for containment Assign this product as
the polential to release factor vatue for the
-aquiifer. Enter this value in Table 3-1.

313 Calcwlation of likelihood of release
factor category value. If an observed release
is established for an aquifer; *ssign the
observed release factor value of 550 as the

TABLE 3-8.—GROUND WATER MOBILITY FACTOR VALUES *

'mmdhnues-:. ’

8.2 - Waste characteristics. Evaluate lhe
waste characteristics factor category for an
m&thudm two factors: toxicity/ -
mobility and bazardous waste.
Evaluate only those bazardoas sucha
available to migrate from the souices at the
site to ground water: Such hazardous
nbshneeshdudr

* Hazardous substances that meet the
criteria for an observed release to ground
water.

. Allha:axdou: substances associsted
with a source that bas & ground water .
cominmm: factor value greater than 0 (see
_sections 22.2, 223, and 3.1.2.1).

8.2.1 Toxicity/mobility. For éach
‘hazardous substance, assign a loxicity facior
value, a mobility factor value, and a
combined toxicity/mobility factor value as

specified in the JoBowing sections. Select the
toxmtylmahﬂity factor vilue for the.aquifer
being evaluated as specified in section3.2.1.3.

3211 m&ity Assipa tuddy(actor

" valus 19 each hazardous substance as

spedﬁsdhs:cﬁonuu-
3212 lbmnw:m&dor'
value 10 each hazardous substance for
aquifer being evaluated s follows: i
«_For any hagardous substance that meets

'ﬂneamrlafm'anobsmednluuby
. chemical analysts to one or mote aquifers

uaduiyhgdumaﬂhed’b.mdl
of the aguifer being evaluated, assign a o

_ -_‘mobﬂityfactotvmeoh.

_ e For any hazardous substance that does
not meet the criteria for an obgerved release
by chemical analysis to atleast one of the

.aquifers, assign that hazardous substance a

mobility factor value from Table 3-8 for the

-aquifer being evaluated, based on its water

solubﬁny and distribution coefficient (KJ)-
the hazardous substance cannol be
asmgned a mobility factor value because data
on its water solubility or distribution
coefficient are not available, use ather

,haurdmmbsumtotwhidnmimmaﬁon

is available in evuhatmg the pathway.

: - Tistibulion cosficert (K (mird)
‘Water solubifity ( i N
) koste | gto | 3108 4 Se00
Present as Gquid * 1 { Q.03 40001
Greater then 100... 1 1 001 | 00001
Greater than 1 to 100 < 02 c2 o2 | 107t .
Greater than 0.0110 1 0.002 0.002 210 | 21077
Less than oreqw 0 0,01 2x10°* 1078 21077 x10°*

: 'Donotroundtnﬂwestnﬂegm

'Use:l!hehazardwswbstancecspresemo'deposaedasam
“Use if the értire mtewalfronmesowcemmeaqufnrbemmlualedslwst



51602 tedmlnem/vd S&No.zu.lmday.nmmbummlkuluandhsulaﬁm

'lfmdﬂlehwdous nlnu dunlalmlylhmﬁn Imardousnbmuuhtb
be evaluated can be assigned a ty of that hasardous omnklndhtdoumtm&a.
Whmvdumadehuhnhed to assign a mobility factor criteria for an observed releaso by
0.002 &5 the nobility factor value for all these nluhm‘hbiﬂ-lblhchnﬁou chemical analysis, establisha’ ..
hasardous substances, - substanoce. "distribution coefficient for that
hmr-wummm hx«umm m.a«;w askolloms: .
follows {use this sams water solubity Sor e Teble 3.0k th & "'.a":."f_‘?."‘ Barandous ua:a'mm.'"
hazardous substance follows: following equal
dmﬁﬁhﬂahnmm * For any hazardous subistance that does K= (KME)
analysis, if the hax: ?Mﬁd@%amm where:
substance is present or deposited as a liquid, y chemical entire | . . o
iy ey tote  mimmalomsbimte  Sopommbaoe
faciie valie t het havatdous Subsfance. coefficlent categary “Karat” in Table 3-8 in hasardous subsiance. -
. o . u:lplnsﬂn ty factor value for that f,=Sorbent content (fraction of -
«For any hazardous substance that is a . t squifes. ﬁmm)h
mﬂé'mhl»:‘““““‘ haanbmuhmtlmlu =-Use {, values of 0.03 and 0.77 in the
release by chemical ¢ establish '{:mndd)udmtdmmt above equatiod to establish the
& water solubllity for the ) ‘criterie for sn observed upper and lower values of the K,
Wﬁb&w: ' : ldmbymmlyd&mﬁa range for the hazardous substance.
=<Determine the oversll of water distribution cosfficient for the metal or - the geometric mean of the
solubilities for ¢ of this (metalloid) to assign a mobility upper and lower K, range values,
hnnlguh' {consider all value from Table 3-8 for that Uu‘thha_eom_meu&o
. wahuehb y information is ~Far any other' hazardous the hazardous substance a ty
available, not ju that does not meet the factor value from Table 8-8.
~Calculate . .t-.'h e b:l:bd& ﬂndhirgﬂm ul‘:due. mg: fmobdlity
- RCa A 3 a8
nndglcwutwaier mumﬂ.’w‘ substance a {mobility factor value
ty in this range. substance, if available, to from Table 3-8, based on the values
- <Use this geometric mean as the water mamunqmnmm to the hazardous substance for the toxicity
solubility in assigning the . 3-8. ¥f the distribution and mobility factors, Use the hazardeus
J substance a mobility is not evailable, use a default value of  substance with the highest toxicity/mobility
factor value from Table 3-8. “Iess than 10" as the distribution faclor value for the aquifer being evaluated to
-Fonnyoﬂ:u ; for asbestosusea  essign the value to the y/mobility
either organic or inorganic) that does dcfauhvaheol‘guat‘e-mw” factor for thet aquifer. Eater this value in
not meet the criteria for an t. 'l'ablca-l
TABLE 3-9.=TOXICITY/MOBILITY FACTOR VALUES‘
Tenselly tactor value )
10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 ‘ 1 o
0.2 200 20 2 02 °
00 100 10 1 0.1 0.01 0
0.002 20 2 0.2 0.02 0.002 0
0.000¢ 1 0.1 0.01 0.001 1x10~ 0 .
2x10~% 02 0.02 0.002 2304 210" Q
2x10~* 0.002 2410 2x10-+ 2x10-¢ 210-* 0
210-* 210-* 2010-¢ 2107 2107 2x10-* 0
'Dénmmmtomim

‘322 Hazardous waste quantity. Assign a
hazardous waste quantity factor value for the
ground water pathway for aguifer) as
specified in section 2.4.2. Enter this value in
Table 3-1. :

823 Calculation of waste characteristics
factor category value. Multiply the toxicity/
mobility and bazardous waste quantity factor
values, subject to a maximum product of
110" Based on this product, assign a value
from Table 2-7 (section 2.4.3.1) to the waste
characteristics factor category. Enter this
value in Table 3-1.

. 3.3 Targets. Evaluate the targets factor
category for an aquifer based on four factors:

nearest well. population, resources, and
Wellhead Protec*ion Area. Evaluate these
four factors based on targets within the tatget

. distance limit specified in section 3.0.1.1 and

the aquifer boundaries specified in section
3.01.2. Determine the targets to be included
in evaluating these factors for an aquifer as
specified in section 3.0.

9.3.1 Nearest well. In evaluating the
nearest well factor, include both the drinking
waler wells drawing from the aquifer being
evaluated and those drawing from overlying
aguifers as specified in section 3.0, Include
standby wells in evaluating this factor only if

thiey are used for drinking water supply at
least once every year..

If there is an observed release by direct
observation for a drinking water well within
the target distance limit. assign Level Il

. concentrations to that well. However, if one

or more samples meet the criteria for an
observed release for that well, determine if
that well is subject to Lével I or Level I
concentrations as specified in sections 2.5.1

- and 2.5.2. Use the health-based benchmarks

from Table 3-10 in determining the level of
contamination. )

Assign a value for the nearest well factor
as follows:.




v

) B m waﬂ.
wm?mmm uda':

mmmmbumwm

factor in Table 3-1.

TaBLE 3-10. —HEALTH-BASED' BeENCH-

- DRINIING WATER )

cuqumm'uwm
Aarminarit Lovel (MCL). )
“Concentration

b nt somesponding b,nmm
fo.that concentration that corresponds 10.the 10°¢
D P e

Lovel | CONOMBBBONE® i 5O
Lavel i} CONCENtBLIONS® .o wwieessermemsmreretl 45
08 5 e 20
Greater than 4 fo % I 18
Groater N 38 10 1o eieooreemoesmoed] 9
Create tam 2 B g ] 5

" Grogterthan 3 to 4 RUNREANE B
Gml\lnl'- - . 0

-Duumdoanmm

332 Populition. In cvnluﬁag I!le :
population factor, include thoec -areons
served by water wells within the
target distance limit specified in section
3.0.1.1. For the aquifer being evaluated, count
those persons served by wells in that aquifer

- and those p:zfom served by wells v m
ovetlylng ers as specifip: on 9.0.
lnclude residents, students, and workers who

in# such as customars and trivelers ~ * Usa the applicable factor: Lavel
through the srea. Evaluate the concentrations, Level Il concentrations, or
m based on the location of the water - potential ation
mrlvwem.monmel::ﬁmof 1fno san mg&edﬁ;ﬂp’hn
residences, work Whﬂllﬂlndby_ observed ase fore M ral
water can be withdrawn, itclode itin " observation for that poist of withdrawal,
thepopulationfatior. ~ * ° gvaluate that point of withdrawal uaing the
In estimating residential populition, potential contaméiration factor in section
the estimate is based an the number of 83.24. 1 thare Is an observed release
rerege niimber of persons per residerios for mmmmmmdm
county. in which the residence is located. Howeves, f ans or more samples meet the
In dotarmining the “m' Gaiteria for an observed release for the point
weil, if the watar from the wall {s of withdrawal, determine which facter (Leve]
with other water (for exnmple, water B0m - o vel I compantrations) apples o that
mudnmm«mwum' i 28 specifiod in sections
TR T, DRI
well based on the well's relative con n sk uggriiv
to the total blended aystem. I estimating the &ckvddmlmh!mmﬂnwm

speciﬁc apportioning may vary in evaluating
different aquiférs and in waluaxins the
surface water pathway.
3321 -Level of contaminotion. Bvaluate
the on served by water from a point
of wi wal based on the lzvel of

and intake contribites equally and e mﬁnﬂmhﬂahmwor&c
contiibution of any one well or 8.3.2.3, as appropriate. hchr
nndm '”uesnd!y‘ uﬁ:iteﬂn mmh the factor .'::
- Average annual pump m&:md population estimate, not population ranges, in
' blended-mﬁ e tekedin e imrmmmmm
« Capacities of the wells and intakes inthe  number of pesple served by dr water
blended systent. ) from points of withdrawal subject to Level 1
. For systems with standby ground water af wlupmucmbym,
weﬁnm_bmmm“um . - Assign this product as the velve for this.
aw:m :auhrly 'mhmﬁh&vmhrﬁk% he
- “’"’"-m - number of people sarved by drinking water.
. mndbywhoewamlnhkuh :mpdnhdwnhhwdbynbwumdn
"‘Mm population. . _ mmnﬁmmmw-mmh
' 'W‘“Wmdﬂ“h'w . already counted wider the Leveld. .
‘mluwdl, average pumpage for mm&aﬂnmhchrﬂsdpﬁhmom
the period during which the standby well s 3y, foy this factor. Enter this value in Table
"'"ﬁ'%“. tolal population. -3 Potentio] contamiiation.
that could be apportioned to a standby L Dw&hﬁﬁ*“r?femby
ground vater well, assign that of the . water from wi val
population either to that standby well oz to ‘““mb o points mwm"m
the other ,i),ﬂmrd&lquma“ -ﬂbl'dl e Mhm! ndy counted tmd
not assign that portion of the populaticn both ':ﬁeuvellmduvelllmcemﬁm :
Siaeen igde b, ——
an h:&(:?‘:n,mﬂu in ﬁ‘mnmm.:n A”ﬁm?ablea-nblhk tion as
oAt "
Dby welli) 6 axclads séans on al o the e Con the “Karst” " porion f Table3-12 o -
standby well(s) as ap, fe to obtain this  assign valves portion
bighest value) Note the specific popalation by points of withdrawal

that draw drinking water from a karst aquifer
thatmdsﬂialunyporﬁonoﬂhemsn
the site. -

-Fmth!nporﬂonoﬂhe population,
determinolbemmbuolpeoyle
ncluded within each “Karst™ distance
eatqoryh‘hblas-tz
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) 'Mhmﬂdpﬁmﬂhc“uﬂwtmﬂdw mnmumwmm»m

e o
cuo:'wuwmmn

vahhedm

mllunnmbndm
within the distance

. Unﬁe"O&cMhuf‘
‘l'dlk)—ﬂh

W.amwe@udpmhlbnkm
memar&ha—n
for distance category L
K =Dis I.ionlmm
- “Karst” portion el Tal a-:zbt
distance category i
naﬁmbudMentqm -
H PC Is less than 1, do not round it fo the

nearest | s i PCis 1 or mory, round to
the neares htnthbuhuln'l‘able

31 !

‘3328 Oafcuklm of popiilation fagtor
volue..Sum the factor vnlues for Levell -
concentrations, Level II concentrations. and

M‘v’-\ymdhmlhu

-

mhmnluhﬁe Enter. mnlthn lppﬁu. nlnc -
- this valne in Table 5-1. l!ﬂﬁl- dsumumm

C. a resoutces valus of 5 if water - is a designated Wellhead Protection

- dravn from any target well for et m&unhq&mm«

. hmm}h“hmc m.mmumdhm.

’ :b:nm'm Caleulotion factor -

-Wateﬂngdwmadalllnm&. Protection.Ares. Do not round this

Whm&lm - sum to the nearest iriteger; Use this sum-es
the Eactor categoty value for the
* Supply for mmmumunﬂnu
Smlyﬁn cm 84 Ground wa score for an
water uee. ‘aquiar?ameaqdl’e evdn::d.
. wimmorunm@ ctegory values
: water wolls are within wm mammm
- mmumuuwm and targets, and round the product to the
: eulﬁbd&mm nearest integer. Then divide by 82.500 Assign
. Tot the sesul value, subject fo a modmam -
'“w resources vebue of 01f pone Howay sobee Los the aqelles Enter e
pa soare er
o ofoit d&' score in Table 3-1. :

m Profection Areq, Bvalnate 35, Calcukition of groand woter migrotion
uwmmmnmmbmd . score, La; & pround water
on Wellhead Protection Areas d m score for each aquifer underlyl
according to secfion 1428 of the Dﬁn‘dng the sources at the site, as appropriate. Assign
Watler Act, as amended. Conaider only those thclg&hutmdwﬂumlgm&onmlu -
W d Protection Areas applicable tothe . an aguifer as the water migration
aquifer be’ g evaluated o overlying aquifers ~ Pathway score (S,,) for the site. Enter this
fas specified in section 3.0). Select the highest  $core in Table 3-1.. _
value below that applies. Assign it as the 40 s«mwwummmhmy
value for the Welthead Protection Area factor 401 Migration¢ Evaluate the

- tortbeaqulferbebgevalmhémlhh surface wator migration pathway based on -
value'in Teble 3-1. - mmlmﬁmwmpmm .
“Assign a value of 20 if either of the - flood sigration to surface

" following criteria applies [onhe aquifer being "“"(Wmﬂ)-
evaluated or overlying aquifers: * Ground water fo surface wa!er mlgrahon
* A source with a ground water.. (see section 4.2).

potential contamination. Do not round this-
sum to the nedrest intéger. Assign-this sum as -
the population factor value for the uquer .
Enter this value in Table 3-1. ;

3.3.3 AResources. To evaluale the
resources factor. select the highest valae
specified below thal applies for the aquifer
being evaluated. Assign this value as the

-containment factor velue greater than ) liec.
-either partially orfully. within or above the

designated Wellhead Protection Area.
+- Observed ground water contamination

attributable to the sources at the site lies.

€ither partially or fully, within the designated
Wellhead Protection Area.

- .Evalmtemheomponéﬁbased ontbeuame .

three threats: drinking water threat, human
food chain threat, and environmental threat. -
Scare one or both components, considering -
iheir relative importance. - only one
component is scored, assign its score as the
surface water migration pathway score. {f



- - water migration pathway

munymmmm

.badtbaya.bsom.
ﬁommuthoiﬁvenandlndwudﬁumthe )

both components are émuumm
dhm»uuandadpitudnmha

. Mu—mdcdmhucnbhmhru&q
water,
' watets and

. inurid or sentiarid areas wlﬂlhulhnmnly

OWetlmdsmﬁgnmtomwbodm

" defined here as lakes.

Ommandoaah-l&emmbodm
-Oeaanmsmwudfrmthbudim

mm%usum '

imdﬁaimnndeﬂhe%bmage&hndlm

‘m th Lakes.
. contiguous to the Great
Contllﬂdnlwata-hdudc:e
lonnds. s,
ds, ete. seaward

baseline of the Territorial Sea. -

41 Overland, mq'gmtlw component.
Use the overland/flood ation component
}‘oo eval:::le t:ulm'faee watuof that result

m o migration of hazardous
substances from a source at the site to
sn;faee water. Evaluate three types of threats

this component: drinking water threat,
human food chain threat, and environmantal

-4 1 l Geneml considerations.
4113 Definition of hazardous substance
migrotion path formrland/ﬂood migrotion
rdous substance

component. The

migration path includes both the overland
segment and the in-water segment that
hazardous substances would take as they
migrate away from sources at the site:

* Begin the overland segment at 8 source
and proceed downgradient to the probable
point of entry to sirface water.

¢ Begin the in-water segment at this
probable point of entry.

~For rivers, continue the in-water
segiment in the direction of flow
{including any tida} flows) for the

. polnt withiri the target distance linnit.

4113

Fudmmmdmhahd
sediments with

hazardous substance
uldydﬁah—muammdﬂdh
cmdnumbbehmﬂm

dmﬂnnﬁmhu .

watarsheds for this conpmﬁfﬁoornm
hazardcus substince ffom -

Ihamauhemdondludumu
site is in more than one watershed, defins a .

flood migration
wamdmmumdﬁdhm
4142 Torget distance limit The target
distance mit defines the meximum distance
over which targets are considered in
evaluating the site. Determine a separate
target distance limit for each watershed as

o K there is no observed release to surface
mtuhtheutenhedorilwmhn

Ol!tbuchanobmwduleautmm&c

&“:?;&na mtuinbﬁ;h measuring
onnamplh?.

e el e f o et st

e t of en t
ammrhmmgmu hee
-nfaummortothemaldimntnmple
point that meets the criteria for.an obsesrved
release to that watershed, whicheveris

greater.
In evalun the site, include only surface
water targets (for example, intakes, fishéries,

‘sensitive enviroaments) that are within or
ha:ardmumbﬂance

contiguous to the
migration path and located, partially or
wholly, at or between the probable point of
entry and the target distance limit applicable
to the watershed:

o If flow within the hazardous substance

migration path is reversed by tides, evaluate

upstream targets only if there is
documentation that the tida) run could carry
substances from the site as far as those”
upstream targets,

¢ Determine whether targets withiin or
contiguous to the hazardous substance
migration path are subject to actual or
potential contamination as follows:

~If a target is located, partially or wholly,

¢ither at or between the probable point
of entry and any sampling point that
meets the criteria. for an observed
release to the watershed or at a point
that meets the criteria for an observed
release by direct observation, evaluate

MWumbhahmul
ocontamination, except as atherwise
specified for fisheries in section 4133
" and for wetlands in section 4.1.43.1.1.
If the actual contamination is based on

for an of
Iluﬂmthformolnmed:elnn

o Hthereise
ﬂow!a&uuhummbody(cbodhs)
contaminated sediments,

me»m
* peint of tion

Mhhﬁmmﬂm(ﬂm&nm
loaﬂmafthﬁ:lhuuvlﬂabb ;

an observed release): extend thie target
ﬁmﬁmﬂﬁhhﬂmﬂuuhngh
sutface water or to the most distant -

Bow, measuring
mmmdthemofobmved
contamination. Extend the target
dntanoelimitnnnmdtheﬁotunnu

- along the surface water ar to the most distant

sample point that meets the criteria for an
nbmedrdmehthatmmhad.

available samples that meet the criteria for
an observed rélease. -

Note that the hazardous substance migration
path for these coptaminated sediment sites
consists solely of the in-water segment
deﬂnedbythahtgetdisunoehmitthmia
no overland segment.

For these contaminated sediment sites,
include only those targets (for uxample,
intakes, fisheries, sensitive environments) ~
that are within or cositighous to the
hazardous substance tion path and
located, wholly or - within the t
distance limit for the site. De!emine whe!
these targets are subject to actual or potenﬁal
contamination as follows:

* If a target is located, partially or wholly,
within the area of observed sediment
contamination, evaluate it as subject to
actua} contamination, except as otherwise
specified for fisheries in section 4.1.3.3 and
wetlands in section 4.14.3.1.1.

-1 a drinking water target is subject to
actual contaniination, evaluate it using
Level 11 concentrations.



~if 2 human food chaln target or ocompansnt based an Ghree factor
et Is subject lo categoeles: of release, wasts
actaal fian, evaluale it using Figure 4-1
Level I or Level l concentrations. as indicates the factors within sach
appropelate (ses sections 4133 and factor

eatershad, bat nat withn e e of \ follows: SR

a3 subject to contemination. uﬂg ARIWETNT)
4113 d’mulm?cd =1 - 8P
wader thoaat, bumas food chain theat, and

T,=Tasgets factor category value for hireati.

SFaScaling factas.

If the site Is i anly ane watershed, assiga
ho'uindib:"m score for @t
watershed as the migration
compoascat score for the slte.
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* Volume
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mmacmm
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. tuieiw Population
- Chronic . uvol § Concentrations
- Carcinogenic. - fiuman Food Chain
- Acute Production
* Persistence % | o tevel 1) Concentrations
- Half-life + Human Food Chain

Production
* potential Human Food
Chain Contamination

* Ngzardous Constituent Quantity « Human Food Chain
¢ Nozardous Wastestream Guantity Pruhction
¢ Voluwe e e
* Ares
*
o Environmental
vaste Characteristies (UC) Targets (1)

—
* Ecosysten mﬂelty/
F Persistence/Bicaccumtation
¢ Ecosystem Tonieity .
- Ambient Uater Quality .
Criteria -
- Ambient Aquatic Life Advisory
. Concentrations
* Pergistence
- Hatf-tife
- ‘ R L
* Ecofystem Bioaccumulstion
Potential
Hazardius Waste Quantity
¢ Hozerdous Constituent Guantity
® Hazardous Wastestream Quantity
* Yolume
o Ares

sensitive Environments
¢ Level | Concentrations

¢ Potential Contamination

» Level 11 Concentrations
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TADLE 4-.1 ~SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT Scomf

-

. Orinking Water Threat
LikeShood of Relvase:

1. Observed Roleases. - 550 —

2. Fotantist 10 Retease by Overtand Flow: 1
2. Runotf . ‘28 —
2c. Oistance to Sistace Water 25 —_—
uw»mmmmmmm 500 —

amuumny -

32, Containment 10 —
8b. Flood Fraquency. - 80 PP,
am»wnwmaxa 500 —

" 4 Potential to Releese (ings 20+ 3¢, Subject 10 @ mavinum of 500) 500 —_—
' & Likethood of Release (higher of lines 1 and 4) . 550 [

6. Toxichy/Persistence. ] —

7. Nazwrdous Waste Quinglly @ —_—

T IM 100 ——

9. Noarest Intake — 50 —

0. Population - )
10n. Leve! § Concentrations. (] —
'10b. Levet 8 Concentrations. ] PR

+ 10c. Polential Contamingtion )] —
1&%”%‘@“«0 o —

11. Resources [ ——
mfmmum-;m ®)

Orinking Water Threat Score:
mmwumsmmsxaxmnmmmmatm 100 ——

: Huaan Food Chain Threat

Likeihood of Release:
ithM&mMuﬂouhﬂ - . : 550 —
15.1mmrmm ; - . i (8) —
10.Humbus M - ; " ’ . (] —

wmm ; i 1,000 —_—

::.mmw ’ : ~ R 50 _

" 18 Level | Concentrations.... ® —_—
18b, Lavel i Concentrations . i ®) —_—
19c. Potontial Human Food Chain Contamination P e = @) —_—
19d. Pogiutation (ines 198+ 1904 15c) _ : , N &) -_

zo.rmmunm P . » - ; - ®) —
RHuman Food Chaln Thrast Score: .
21 WMMWS&.(I&\GMxﬂmeNHM wedbamdioo) oo - 100 o
Environmental Threst .
umaovnm .
awunmmmams) 550 ———
Waste Characteristics:
amm?m/ww ; (a) —
24. Hazerdous Waste Quantity . - : {a) —
25. Wasie Characteristics —_— erimareeiir s , 1,000
26, Senisitive Environments ... . : ‘
26a. Lovel | Concentrations.... - ]
26b. Level i Concentrations. ® —_—
26c¢. Potential Contamination e : ®) —
mmmmm+mm) _— . C— ®)
27. Targets (value from line 26d) ... T . ()]
Environmental Threat Score: )
a.emwmemSme(tmzxsxmmzmwawamdm TP © —
wmwmwmmwwmw-wm
29. Watershed Score * (lines 13421428, subject to a maximum of 100) 100 —
Surface Water Overiand/Flood Migration Component Score
mmmmn(ucmmmmammmmmmmwma imum of 100)........ 100 —

* Maximum value applies to waste characteristics category. .
 Maximum valus not applicable. . .
* Do not iund to nearest integer. .
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ﬂﬁedbh'hmhmw . mhyumuw B ummmm-mm
’m‘ﬁlm"wﬂﬂﬁ_wﬂ . - ofsample(scssection23}. °  in Table4-1and proceed to nection 4121.22
~ migration ent soore for . = =~Limit comparisons to similar types of o evaleate potentiat to release by flood. i
‘watershed, using likelihood of releass; waste “samples end background . neithes applies, proceed to section 4123.21.1
 charactetistics, and targets applicable to concentrations—for example, to evaluate potential to release by overland
cach walershed. . : ‘ conpare surfece water samples to . oy, - o
- @ Belect the highest overiasid/flood © . wirfaoe water background 4121211 Containment Determine the
migration component score from the .+ =7 conventrations. containment factor value for the watershed
_ watershedsy evaluated and assign B os the - . = <For benthic samples, Hmit as follows:

Ay " OHmwmbgdh o
412 Drinking wter troo Evaluate the * -Gome portion of e sigaiicui ncrease  ¥utface wvater exam
drinking water vmz ; “-mm‘“h © 0 musthe sttributsble mb tatact sealed drums in surface waler), assign
‘based on three factor categaries: Mkelihaod of establish the observed release, except: .m.mm.mamh&e

' dmmmmudw ; W’ﬁuﬁ.ummm ...:s'i. ::'hmm::.“m
s “' rinking m"”""m" m.w s Sodiments , ",,,"" g _
qug for each-watershed in terms - atiribution ls'pequired.. = .- containment faclor value from Table 4-2'to .

- - of an observed release factor: Malb lf observed relcese can be eslablished  each soutee at the site ¢hat can potentiafly
-7 elease fictor: factezces. ' fira watershod, assign o obéarvodrelease . release Bazardous schetances o the

41211 Observed !‘mHi:hn factor value of 550 to that watershed, enter hazandous substance migration path fir this
obseivedrelonse to surface waterfora . . this .8 to wm&smnm:nm
by demonstratiog that the alte bes*  section 4.1.21.2 Hoo observed releass canbe  value for the watershed as
surface waterin the watershed Base this observed reloase factor valué of 0 to that valne to those sources that
tion on eithes watershed, enterthis value in Table 4-1, and ety
o Direct of doms - - proceed to secth ' . meet the miniowm size el
-A matesial that pontains.one or move Mm! bwm?;'ﬁ'?mw" value g3 the containment factoe valse
"‘""’“"'ma-," botancts fies besh 86 - - reloise cannot be éptablished for he - for the watershed. Bater this value in
known i have watetslied Eviluate potential fo reléase : " Toblegfl .
Mﬁﬂg h mund  baged an two compoints: potential o~ -lf.hr&hwahnhunomath )
m‘ face water throngh direct ulembg:rhndﬂowtsuneﬂ:; . : dtembﬂulgdmg ] ‘
. e Bood : ‘ " high
*&m"‘ (sce section £121.2%) Somthe valuesfor =~ comtalument factor value gssighed to
present: and one or WiE  ihese two i to obtain the potential the sorrces at the site eligible tobe
mhﬁnﬁuwmhmmm to rélease factor value for the » evaluated for this watershedand -
flood waters, or subject to & maximun value of 500. esaign it as the oontainmedt factor
: - 412121 Potential tv release by overiond value for the wetershéd. Enter this
~When evidence Illehimm ~ g * ad
evidence supposts "+ flow. Bvahnats daf to release valie i Table 8-1. °
of a release of a.material that contalns  ‘gvertand flodw foF the watershed based on . . :
-one ormore hazavdoos subetances.by three factors: containment, runcff, and A soitrce meets the ilnimum size
. the site to swface water, demonstrated  distance to surface water, - _ requirement if it source hazadous waste .
adverse effects associsteq with that - - . Assign potential to release by overland ~ quantity value (sze séction 24215 s 05 or |
Mmmnhobomdb;ﬂabm Blowa of 0 for the watershed i ~ . more: Donot include the minisram size
an observed release. . ‘s No ovesland segmient of the hazardous - _requirement in evaluating any other factor of
+ Chemical asialysis: " substance m path can be defined for . -this surface water migration compopent,
-Amlphotminumm.bmﬂﬂc.u * the watetshed,or - - - : . WM%MMM“
indicates that the * The overland segment of the hazardous Wﬁdhmmm
mtnﬂm:hamdou . substance on path for the wateeshed - 4.1.21212 Bmﬂﬁwwenmﬂhwd
-substance(s increaged . medsz bdmswheewatzris on three components: rainfall, drainage area,
llglﬂﬂm!b'abovehbad@ound encountered. © and soil group. :
TABLE 4-2.-~CONTAINMENT FAcron VALusstSURFAoE WATER MIGRATION PATHWAY
: ummmmmmmmw
_ EmmwdmmmmmmaummmmquMemwm 10
No evidence of hazardous substance: migration from SOurce sea andt
NWG“MM(»WWW ummwmmmmmm 10
gnmzﬂ:‘mmhm, nt 9.
mmmmmm mwmmmmm 7
Mn::ﬂmmww mmwm?ﬂ removat Bysiem immedialely above kner. o
. ; o - 5
() Al tams In { MMMMamemmmwmhmm-_ ]

oo i poot igration 0 area, Ener mmmwmwmmmm

) (O'Mmdhmmmhm(t)wummm«mmmm

in sOUrce #vea, oF (2)-n0- Or nonfunclioning or mmmmwmmmum :

110 of nondainteined engneered cover. .
(9) None of the-deficiencies i (1) present. ...

m.«m«mmmmmmmmmmammmmwmmmmﬂmmmmk

aenerated. hmammmkammmnmmwhmmwumuamdmmum



10
10
k4
]
Pestmpnt aren. -
nmmmmuuhmmaam . . B ]
e
mummmmmmummmmmqwm = 10
diructures). ) . 10
10
9
]
7
5

ure) sumounding cofitainer srea -
Oing susrounding arearunsound or not reguiady inspectad and malntaned........
’_mmwmmmmmmmmmmummmhw<
mmammwmmmmmmwmmaubww
mm mmnmmmwmm

o 'or ) a." ’ {with no bufk or free
< ’ - Tenk : ..
Below-ground tar o ; Evakato Al
Evidence ¢! hazardous subistance migration fom tank area (.6, tank area includes lank, anclitary equipment such as piping, &nd any © 10
No diking (or no similar suvounding tenk and 10
tank and anciilary equipment unsound or not regidarty ]
mm&;&mw os migration from tank ares and tank and. ancilary equipment sumounded by sound diking that is
mm&wmmmmnmmmmmwmmmhw
mrwuwmmmmmymuﬁmmmmmmmmmu 7
m)rmwmnmm eecondary containment sysiem that detects and coliects spitied: or feaked hazardous 5
. accumulated precipitation and has sufficient capacity to contain 110 percent of volome of largest tank within
wdm“w and all leaking fl-lu mmh‘ tlust
systom, or unfi-for-use
(¢} Comainment has sufficient copachty fo hold total volume of off tanks within the tank costainment ares and to provide 5
{d) Seme as (c) except double lner under tank contoirment eres with functioning leachate ocoflection and removal system’ between 3
Tank is above ground, and inside or under maintained intact structure that provides protection from precipitation o that neither runot! nor 0‘

‘GadlllaMbcWMWMWWMMWGMWBMMMMMMhWM&
and functioning and maintained run-on control present. p

Rainfall. Determine the 2-year, 24-hour for at least m'yéars. If such site-specificdata  map. Do not round the rainfall value to the
rainfail for the site. Use site-specific, 2-year, are not available, estimate the 2-year, 24-hour  nearest integer.
24-hour rainfali data if records are available  rainfall for the site from a rainfall-frequency .




ma.Dmmhe dmhusa
mat&adh.hdmhlhh

mumdlanofthaumw«dndc
any portion of this drainage area for which -

nmoﬁhdlmdﬁomumﬁem

,bymmorm-ummlmd/or

systems.
Mmmmhhw:”um:hedﬁom
h:::lu Based &epndunmntwﬂ
m. on.
within the drainage area described

M%T‘memm :

scil group as that
total

Loss than BD.........
50 t0 250

' mmsom.ooo
Greater than 1,000

LN -

E m&eowmsaud

TABLE 4-4.—S01 GROUP DESIGNATIONS

W.mmmm A

TABLE 4-5. -Hmnrmjnunorr VM.uss

2ew, 2¢hour ractal S0 woup dosgnaton

fnches) AjB8lc D
Less $gn 10 e 0 | 0 | 27| 3
10wlstan15...] o |-v | 2 | 38
1S5wiessthan20....] 0 2 3 4
20wlessthanas .} 1| 2 | 3 | 4
250lessthand0_f 2 | 3 | & | 4
J0tlessthands ] 2 [ 3 | 4 | 5
35“9{8&‘0{»«.-—...... 3 4 5 ]

Tm.s M-auuow FACTOR VALUES

43.21221 Containment (ﬂoocﬂ For each
sourea within the watershed, separately
evaluate the containment (flood) factor for

. eanhcateaotyofﬂoodplainhwhl the -

source is
muhment(ﬂood]fnctonﬂluﬁmhb
4-8 to each floodplain category applicable
that source. Assign a mhkunm(ﬂood)
factorvdneofﬂbuehﬂoodplnlau
in which the source does niot He.
wency, For each
source within the waters| ed, separately
evaluate the food frequency factor for each
categoty ofﬂoodplalninwbjch\hesoumls
partially or wholly located. Assign a flood
factor value from Table 4-8 to each
ﬂoodplain category in which the scurce is

4«1.2.12.2.3 Calculation of factor value for
potential to release by flood. For each source

. within the watershed and for each cat:

of floodplain in which the source is partially
or wholly located, calculate a separate
potential to release by flood factor value.
Calculate this value ag the prodnct of the
contajiiment (flood) value and the flood
frequency value applicable to the source for
the floodplain category. Select the highest
value calculated for those sources that meet
the minimum size reqmrement specified in
section4.1.21:2.1.1 and assign it as the value

foﬂhe tmitial 1 release oo fator or-
:':.m bﬂ:

mmhed.umcﬂhammﬂm
minimum size m}m select the highest
valug calculated for the sources at the site -
to be evaluated for this watershed
wnumwummm

TABLE 4-7.~-DISTANCE TO SURFACE
WATER Fm VALUES

VALUES .

Source 80043 BAUENY e 50
Source in 10-yasr flootplain ..o 50
Sourca in 100-year M0OAPIAIN cercuree] 2
Source in 500-yesr BoodMAlN .semicmd] 7
Nono of above. . 0

est potential to release by
ﬁood hctor ue for the watershed in Table

41, ap well as the valués for containment

412123 Oalculatian of potential to
release foctor volue. Sum the factor values
assigned to the watershed for potential to
release by averland flow and potential to
release by flood. Assign this sum as the
potential to release factor value for the
watershed, subject to 8 maximum value of

" 500. Enter this value in Table 4-1.

41213 Culculation of drinking water
- threat-likelihood of release factor category
valve. If an observed release is established
for the watershed, assign the observed
release factor value of 550 as the likelihaod of

- reléase factor category value for that

wa Otberwise, assign the potential to
release factor value for that watershed as the
likelthood of release factor category valie for
that watérshed. Enter the value asslgned in
Table 4-1.

' 4322 Drinking ivater threot-waste
characteristics. Evaluate the waste
charactensucs factor category for each



..

m WMIVGL&NQMIMLWH.MIM&@GW

factor value of 1 as a default for all aurfaee
water bodies.
* For other hmrdou whsumces {both

'mganicmd inorganic), assigna persistence
. factor value of 04 as a default for rivers,

oceans, coastal tida) waters, and Great

Lakes, end a persistence factor vatue of 0.07
.8s a default for lakes. Select the appropriate

value in the same manper speciﬁed for using
Table 4—-10

TABLE 4-11.—PERSISTENCE FACTOR

VALLES—L0G K,y
Log Ke iy
]
Less twan 35 i 0.0007
d5wilessthan 4.0.. e 007
40045...

0.4

- mwamwml m&umm« "o mummm
- parsistence gad basardous wasie quantity. thehaﬂ the n-octanol-water partition  4-30as follovwes: -
m. &onhmdnuub::uu eceﬁdmuu&.)dhhmm -ltmhmoxmm
¢ aigrate fron the saurces hazardons
nmm»mmhanmw mhhﬂﬂﬂdﬁ:ﬂdah&ﬂm %hﬁem
- viathe bazardous substance - gubetance as follows: . thenearest ing water
migration path for the watershed (see section . {niake 28 measured from th
4.1.1.1 Such batardous substances Inclade: - - - - s of entry. H the in-water
subetanvesthatumel the . - - : Ty the grobable poiit of entry
du'h“m:vdmemuﬂuee Y. - and this selected intake inclodea
water in e watgrshed - - - b 1111 ‘other water bodies, use the
. ® All hagardous substances associgted muamm if
vilth & source that has a surface svater tbpw maore than balf the distance to
aptainment fagtor value groater than 0 far ) sdected intake lies in lakefs).
the watershed [see sections 2.22, Otherwize, use the rivers, ocsans,
u.nlea.mmmu s Paresch where: . emhlﬁdalmua;d(inuhlm
413221 . Toxicity/persistence. For v - heHydrolysis balt}ife portion of Table 4-10. Par
value, & persistencs factor valve, and e p=Photalysis halt ¥ identified source. wse fhe point where
cosmbined toxicity/persistence faclorvalue 3 v voasiiieadion haflife. measarement beging (see section
pecified in stctions 4.1.2.2.1.1 thi s 4.1.1.2) rather than the probable point
412213, Select the toxicity i ane o mare of these foar of eatry.

" fxciorvalua for the vea a3 specified tn * balfHiives cannot be estimated for the <1 there are nd dsinking water imtakes
ssction . o ; substance data, but there are liitakss or points of use
412211 Taxicity. Assign a toxicity delete hat component haif-life from the for any of the resource types listed in
factor value to each has substanceas  above equation. if none of these four section 4.1.23.3, select the nearest such
specified in section 2411 balflives can be estimiated for the intake orpoint of uie. Selectthe
412212 Assign a hasardous substance from avallable date, ase portion of Table 4-10 based on this
persistence factor valug to each haxsrdous the default prooedure in ntake or point of use in the manner
persistence. ‘primasily on Gie half-life of  substance for lakes o for rivers, oceans; - ~If there are no drinking water intekes
the hazerdous sub: 1™ waler mhlﬁdalwam.mdcmthhel.u and no ed resouirce intakes and
and secoddarily on the ien of the mm " paints of use, but there is another type
hazardous substance to sediments. The haif- life can be estimated for a ofnmlisledlnsedimtﬂ.u .
tife In surface water is defined for HRS substance: (or example, the water is usable for
purposes s the lime required to soduce the - * Assign that huzardous substance a watapummm ‘

concentration in surface water by one- ' persistence factor value from the sppropriate *  not used), select the partion of Tabls - -
Mnamﬂtd&em -Monof‘l‘abled—mtththhhs:udm - 4-10based on the nearest point of this
. of biodegradation, bydrolysis, aceans, coastal tidal waters, and Great - resource in the manner specified for .
».-‘p!mo!ydsudmlaﬁihﬁoa.s:wpﬁonb Lake;) - drinking water :
TAsLEA-m—meFmonvw ~ .
Surtace wator catogory wmaem B ‘_w“'e.d
_Rivers, aceans, coastal tdal waters, and Geeat Lakes Less than or oqual 19 0.2 - 0.0007
o Tt ) Greater than 0.2 o 0.5 i 0.07
S ' Greater tun 05 015 04
Cs Geeater than 15. -
Lakes 1258 then or oqudl ©0 0.02 00067
. - | Greater ¥un 0020 2 a07
Groater.than 2 to 20 a4l
Greater than 20, 1
‘Donulmbmimeger ) .
!!ahnlf-llfe«annm::;sﬁmatedfou . b::ehmmmfgﬁﬁumed TASLE 4-11.—PeERSISTENCE FACTOR
hazardous substance available data, use “on e or procedure ES—L0G Concluded
the following default procedure 1o assign a unless theb‘:;;ﬂom mbsut:eoeﬁ?n‘!‘:_ebk VALY K"' L
persistence factor va hazard assigned a higher factor val m Ta S Assigned
substance: Tactor value to (hat ons 4-11, based an its Log K If s higher valve Log Kew valie s
"« Forthose hanrdomnbstmeeo that are ﬁanbea:‘medémm T?bhi-‘lf:.dmg:ltﬂa 7
metals {or metalloids), assign a persistence lﬂ:‘l'u::r;; u'“";s'f:n‘;m CHOrvale Groater than 4.5 imm——. 1

Usa for lakes, fvers, oceans, coasta) toal
mw&mmgoonmm\d\omm
cmeger.

412213 Ca!culctian of taxicr'ly/
persistence factor valve. Assign each

.bazardous substance a toxicity/persistence

factor value fram Table 4-12, based on the
values gssigned to-the hazardous substance -
for the toxicily and persistence factors. Use




FMMMIVOLI&N&&IWW&MIN&MMW 51018
'—M

&!M“Mwlﬂl&ew value for the watershed as specified ia ot 1 k 10% Based on this product, aseigit a
! Ipﬂ':lnm:‘wvd;g’h;ﬂn mmmuﬂuuuﬁu vaiae from Table 2-7 (section 24241) to the
: &'ﬁwmhhMM&nalh MWM@% factor category for the watershed. Enter this
watershed. Bnter this value kn Teble 4-1.  walve: Mulfiply fhe toxicity/persistence and. 100 10 Table ¢-2.
m-mmmw the watesshed, t to a maxioum prodoct »
e 4-12~TOXCITV/PERSISTENCE FACTOR VALUES® .
’ ] m 10,000 smv _ proy lQ 1 (o
0 - - 1000 { 1000 | w00 { w | 1 |o
04, 4,000 400 0 . 4 04 []
007 . 700 n 7 oz | oo o
00007 I—— ? o7 | oo | a0 |07 | o
'ummumm -

" 4129 Dris mdnauuﬁ. m«wnm-nmu ‘ Aﬂphmhhhmlnlaas
Evalnte the faclor category foreach the actusl contamination ishasedonan . follows and eater the vaine in Table ¢-1:-
.I'nhh. _ﬁm ' b wse L ]

Level 11 cobcentrations for that intake. - ‘intakes is subject t Level § conceatrations as
To evaluate the nearest intake However, i the actual covtamination is mdpmuaw-m
detetmine whether the based on'an observed release fiom value of 50.
tergot surfcoe water intakes ave subject to determine which level applies for the intake ¢ Haot, but if one or mare of these
ectasf or saepecified by comparing the expogure water intakes Is sabject 0o Level II
fn section €1.1.2. Use either an observed from samples (ar comparable samples) to ation: a factor valee of 45.
relsase bassd on direct observation at the health-based benchmarke as in o [Fnone of these water latakes is
fatake or the re mmﬁ;ﬁ.‘%&ow subject to Level 1or Level B :
samples {or comparable smaples) takenator  benchmarks fro Dfsection3.31) in  deterimnine these wal
beyond the intiks to muke this determina determining ths level of conts from  intakes as measured from e point
(see section 41.2.1.9). The e samples. For contaminated withpo of entry (or from fhe point
for @ saxaple (that 1s, identified source, evaluste the o8
water; beathic; sample) consist contamination using Level Il concentrations  sediments with no Mdentified
of the concentrations of éhoee hezardous (seesection 4.4.1.2), a dilution weight from Table 4-13 to this
substances preseut that are Nearest iztake. Bvaluate the intake, based on the type of surface water
above Sevels and atirbutableat  nearest iitake factor based on the drinking body in which it is located. this
least in part to the shie (that fs, those mmalonghwaudl dilution weight by 20, found the to
, : hazardcus sebetance migral hq:_e the peares? integer, and asslgn It as the factor
meet the exfieriy foran obearved release). watershed. Include value,
When an inteke is subject 4o actual e -hmunblf&zymmdh Assign the dution weight froin Table 4-13
. coutamination, evaluate RusingLevell. - supply atleast once a year. as follows: ‘ o :
TABLE&1&—&)&FA:£WKTERWWWTS
. _ _ Type of surface wator body® ) - X
sirdam Less than 10 cis* 1
Smal to modoratc 10 100 cfs.. = (5]
Moderate i tarye srsam. Greator tan 1001 1000 cfs 001
Large stream & river Greatar Gaan 1,000 & 10,000 tfs 0.001
fivor -] Groator than 10,000 to 100,000 cfs. 0.0001
Very large river . Greater thin 100,000 ¢fs 0:00001
Coastal tidal waters ¢ : - Fiow not applicable, 0.0001
Shaliow oceary 20ne* or Groat Laks. Flow nat applicable, dépth less than 20 feot 0.0001
mmmmeWMmmxmmmmbmwmw e :.ooom
Deep ocean 2000 * or Gr, - - nct applicable, depth greater than iy 000005
S-mile mixing zone in quiat flowing siver ... i 10 cfs or groater...... i C08
* Traat each
Cae u:unmwdmmwwamnmuwnm
'cba foot per pecond.
ammmmm mm umwmumumiwsﬁ

Seaward trom basaline of Tarmitordal Sea. ntl od U.S. hplflld the .seaward fimit of tw Temitoridl Sea
omer«wnsmm:am;mwmmn msnbdm* cnlmuolmnhdcﬁon the Submerged Lands Act, es amended.

* Fora river {that is, surface water body use the average annual dmcharge as defined ¢ Fora lake, assign a dilution weight as

types specified in Table 4-13 as minimal in the U.S. Geological Survey Water follows:
stream through very large river), assigna Resources Data Annual Report. Otherwise, ~For a lake that has surface water flow
dilution weight based on the average annual estimate the average annual flow. entering the lake, assign a dilution

flow i in the river at the intake. Ifava:lable weight based on the sum of the
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' the uon.mmow

. concentrations factor.

standby inteke
orto olhetmfeee vmerhhke(e) and
Mmmwell(s] that serve tha!

.wwhﬁmdomtudp&.lwﬂuoﬂhe

tion both to the intake and to

the olhulahke(s) and well(s) lntheblended
'mmmwmm
o

intake{s) or exclude some
y intake(s) as appropriate
to abtafin this highest value.) Note that the

orall of the

which
:mﬁedheecﬂuuum
subject to Level I concentration as
specified in section 4.1.2.3.2.2, intakes subject
to Level 11 concentration as specified in

this 88 the value for this
factor. Enter this value in Table 4-1. .
412328

already counted under the Level

this sum as the
value for this factor. Enter this value in Table
41

l?edeul Regtstee I Vol. 55. No. 241, / Frlday. December 14, 1900 I Rulee and Regulatbm
welu mhgf&'e&l:h populetion factor, hdull:ouly g e
upto - on factor, persons
the point of the intake. - by drinking water drawn from intakes
~For a lake that has no surface water ~ thet are alcng the overland/flood hazardous
flow entering, but that does have t tion for the watershed
nuface water flow | assigna and that are within tmit
dilution weight based on the sum of in section 4112, residents,
the average anriual flows for the students, and workers who use the
surface wates bodies leaving the lake.  water. Exclude transient tions sach as
~For a closed lake (that is, a lake without and travelers through the
surface water flow entering or leaving), eres. When a standby intake is maintained
apsign a ditution weight based an the on a regular basis so that water can be
T annual ground water flow intp  Withdrawn, include it in evaluating the
the lake; if available, ysing the dilution Nﬁ:lhﬁﬂw
rate in Table 4-13. If not avalable, the estimats is based on the nuniber of
- assign & default dilution weight of 1. mmugymmwu
""ﬁ'm“hwum 4 :hemvhwm&emls:ahlouted.
assign & dijution weight based on depth. In estimatirig the served by an
- For coastal tidal waters, dilnﬁen intake, if the water from the intaks is
wmumbmm with other water {for example, water from
° Pou qulet-ﬁmving river thathas average m',n,f“h“ .mew had whter
annual Sow of 10 cubic feet per second (cfs) . served by the systens to the
or greater snd that contains the probable intake based on the intake's veletive
point of eniry to surface water. apply azone  contribution 1o the total biended system. In
of mixing in assigning the dilution weight: estimating the injake's relative contribution,
-sm&emdnbdn; the probable each well or intake contifbutes
ml and extend it for 3 miles apportion the
. the pointofentry, , except: if the relative
exoept: if the surfoce water cont of any one fntake or well
characteristics change to turhulent - exceeds 40 percent based on
within this 3-mile distance, extend the  punipage or . estimate the relative
zone of mixing only to the point at contribution of the wells and
-medﬂnﬂmwe@tofubmy * Average annoal
that lies within this zone ground water wells and ce water intakes
{ this . mwmmof&eweﬂs’mdhhk in the
mafmixmg.udgn ':rdﬂ“ : e3ind
on Fmeyemwllhmdbyurheemﬁer
W‘MNWWM lntakuorltendbymdmtermlh.
averses s fog, of e a0 oty PPrion the B e e
average low o 10 vaten
the same as any other river (that is, al by the b T a
assign it a dilution weight of 1).  Exclude standby water wells in
In those cases where water flows from a the N

surface water body with a lower assigned
dﬂnﬂmwe{&'hégﬁon'rable 4-19) wd?hndeee
water body a higher assigned

weight (that is, water flows from a surface -
water body with more dilution to one with
less dilution), use the lower assigned dilution
weight as the dilution weight for the latter
surface water body.

pumpage.

« Por that portion of the total population
that coold be apportioned to a standby
surface water intake. assign that pomon of

- those

u.z.u.c Potentiol contamination. For
emeofsufncewalerbodyln
Tab!e‘—“.ﬁlfydmmmthem;:r
people served by drinking water intakes
subject to potential contamination in that
type of surface water body. Do not include
people already counted under the Level
landl.evelneonmtmﬁomfecm :
BRLMNG CODE ¢560-50-8 i
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R S R 1 B 101=. 7301 1,000 - 3,000 10,001 -
. ‘ T te to A T I ..t T . te T te to .
Type of Surface Water Body® | 0 10 - - 30 100 - sqo 1,000° - 73,000, - 10,000 . 30,000 ° ‘
-Miptmai stream - S e B i S |
(<10 cfs) o 4 17 53 168 . 522 . _I..633'_" ST 94204 16,325 ®
Small to ‘moderate streom ST ) ' - o . R : - . - -
(10 to. 100 cfs) 0 0.4- ? -8 6. - 52 163 - s2r . 1,633 ;_
' Modemte to lnrge s:renm L o ' ' L : #
(>.100 to 1,000 cfs) 0 0.04 0.2 - 05 2 5 16 - 52 163 Nt
Large stream to riv.r : ' '_ . . - : S o
(> 1,000 to 10,000 cfs) - | 0 0.006 = 0.02 .0.05- 02 05 -2 s RN [
Large river R i . ‘ , - o : . : ’ . -
(> 10,000 to 1C0,000 cfs) o 0" 0.002  0.005 0.02. 0.05. 0.2 0.5 2
Very large river : : ) e - : 1k
(> 100,000 cfs) o 9 _ o 0,001 - - 0.002 0.005 0.02 0.05 0.2 . -
Shallow ocean zones or Great S ’ B ’ o T . ‘
- Lake (depth < 20 feet) - [ . 0.002 0.005 . 0.02 0.05 0.2: 0.3 2
Moderate ocean zone or Creat T o o . R I . ‘
Lake (depth 20 to 200 feet) L 0 0.001 0.002 0,005 - 0,02 0.05 0.2 fla
. Deep ocean zone or Creat . . : : ’ : _ ' t i L
‘Lakes (depth > 200 feer) - 0. 0 -0 "0 0.001 0,303 0.008 0.03 0.08 5
3-mile mixing zome In : : ~ S ' N ' -
quiet flowing rlver o2 9 26 . 82 . . 281 . - €17 2,607 -8,163 ~ .
(2 10 cfs) : L : o T AR s

DILUTION- UEIGHTFD POPULA‘I’ION VALUBS FOR POTENTIAL CONTMINATI@ ‘FACTOR POR SURFACB wam KIGRATIW PA‘DNAY‘

TABLE 4-14

.

G

N\mbotoﬂl’nph ; EREE




$91

- Table 4-13 as the lake.

(210 cfs) -

260,680

TABLE 4-14 (coneiud;.d‘).. o
' Nunbet o£ !eople .Ai- :
130,001 . 100,001 300,001 ' 1,000,001 .. 3,000,001
' IR to to . . to Lo te T h T te .

Type- of Surface Water Body 100,000 - 300,000 1,000 00Q 3, 000 000 10,000,000
Minimal stream S ' ' ST ‘ .
(< 10 cfs) 52,137 - 163,246 521,350 . .1,632,455. ~ 5;213,590. .
Small to maderate stream : S _ Dot - o
(10 to 100 cfs) 5,214 16,325 52,136 . 163,245 .'521,359. -
Moderate tozlargg qcfeam' ‘ ) - AR C

(> 100 to 1,000 cfs) 521 1,633 3,216 - 16,325 52,136
Large. stream to river . ' - c - :

. (> 1,000 to 10,000 cfs) - 163 521 1,632 5,214
Large rlver - ‘ : RS o
(> 10,000 to 100,000 cfs) S 16 . 52 163 521
Very large river . : o - T
(> 100,000 cfs) 0.5 S 2 5 16 52
Shallow ocean zone or Great P S e :

' Lake (depth < 20 feet) S 5., 18 . 52 . 163 - 521
Moderate ocean zone or Great. - o ' o ”

- Lake (depth 20 to 200 feet) . 0.5 2 5 R (A 52 ©
Deep zone or Great Lake :' : , Lo Lo
(depth > 200 feet) 0.3 1 3 8 26
3-mile mixing ‘zone in- L o : B

- quiet flowing river . 26,068 81,623 816,227 - 2,606,795

- 8Round the number of people to nearest integer,

weighted populdtion value to nearest intoger.
reat each lake as a separate type of water.body and assign 1t a dllutton-u.t;htod
population value using the surface water body type with the .same dilution weight from

Do riot round tﬁe isdlgnhd.dlluclohh

If drinking water- is vithdrawn from coastal tidal water or the E

ocean, assign a dilution‘welnhced population value.to it using the sugface water body

type with the same d{lution welght from Table 4-11 as the coastal cidal vater or: the oceah

zone. ,
BILLING CODE 6500-50-C
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Pwn&wdmmmbﬁy auim

& dilution-weighted
'l'cblc 4-14, based on
included for that

. (Note that
values hb':la:b 4-14
We@lb
values tmn 'l'ngh ~14 by se dilution .
welghts.

thunbuhlhe potential
contamination faelormlmthomunhed
as follows::

mmbuofpoop!a
dmdauwatu%ody
popuh on

the ditation
not multiply the

1n’
K= W,
10 =1 )

where:

W, =Dilution-weighted popilation fmm Table
! 4-14 for surface water body type
a=Number of dlﬂm.utbeamtubody
types in the watershed.

l!PChleuMl.anmundﬁhM

alculation of population foctor
valve. Sumlhehmtvduuhlndl )
concentrations, Level I concentrations, and
contamination. Do not round this

sum to the nearest integer.
the tion factor value for
Enter this yalue in Table 4-1..

41233 Resources. To evaluate the
resources factor for the watershed, select the
highest value below that applies to the
watershed. Assign this value as the resources
factor value for ll:e watershed. Enter this
value in Table ¢-

Asdunvalueofslf within the in-water
. segment of the hazardous substance
migration path for the watershed, the surface
wutuhuedhroneormmoﬁhebnomns

purposes:
* frrigation (5 acre mlnimum) of
commercial food crops or commercial forage

crops.
* Watering of commercial livestock.
* Ingredient in commercial food
. preparation.

* Major or designated water recreation
area, excluding drinking water use.

Assign a value of § if, within the in-water
segment of the hazardous substance
migration path for the watershed, the sutface .
waterlsnotusedfmdrlnhnawater but
either of the following app!

* Any portion of the aurface water is
designated by a State for drinking water use
under section 305(a) of the Clean Water Act,
as amended.

* Any portion of the surface water is
usable for drinking water purposes.

‘Assign a value of 0 if none of the above
applies.

41234 Calculation of drinking water
threat-targets factor category value. Sum the
nearest intake, population, and resources
factor values for the watershed. Do not round
this sum to the nearést integer. Assign this
sum as the drinking water threat-targets
factor category value for the watershed. Enter
this value in Table 4-1.

4124 Calculation of the drinking water
threat score for a watershed, Multiply the

watershed.

&hmu‘

%.‘“ﬁm& e

the mlmhed (see
séction uz).
413211 Toxici

ahﬁdﬁy
factor value to each i
Insection 2411,

by mmm’éﬁ"w

substance as specified for the drinking water a

threal(neueﬂud.uuz),cxmt:mm

watershed to determine which portion of
Table 4-10 to use. Determine the predmnlnul
water category based on distance as
specified in section 41:2.21.2. For
contaminated sediments with no identified
sgurce, use the point where measurement
begins rather than the probable point of

eniry.

413.213 Bioaccumulation potential. Use
the following data hierarchy to a
‘bicaccumalation potential factor to
each hazardous substance:

« Bioconcentration factor (Bcl’) data.

* Logarithm of the n-octanol-water
partition coefficient (log K.} data.

+ Water solubllity data,

Assign a bioaccumulation potential factor
value to each hazardous substance from
Table 4-15.

i BCF data are available for any aquatic
human food chain organism for the substance
being evaluated. assign the bioaccumulation
potential factor value to the hazardous
substance ag follows:

» If BCF data are available for both fresh
water and salt water for the hazardous -
substance, use the BCF data that correspond
to the type of water body (that is, fresh water
or salt water) in which the fisheries are
located to assign the bioaccumulation
potential factor value to the hazardous
substance.

{ﬁmh.hkes:or ’

o H, however, mammm .
evaluated dre in fresh water and sowne are In

. salt water, or if any are in brackish water,

use the BCF data that yield the higher factor
valus to assign the bicaccumulation potential
factor value to the hazardous substance.

o I BCF data are svailable for efther fiush
water or salt water, but not for both, use the

* svailable' BCF data to assign the

bioaccumulation potential factor value to the
hazardous sobstance.

If BCF data are not available for the
hazardous substance, use log K., data to
asslgn a bicaccumulation potential factor
mbwmwmb

substances. If BCF data are not

‘avanabh.andlfﬂthulosl..daumnot

svailable, the Jog Ko is available but
exceeds 6.0, or the substance is an inorganic

" substance, use water solubility data to assign

ommmmmmm

Tmsd—is—aowew\mm
POTENTIAL AG'I'ORVM.I.IB'

nu.mmmmmm
uduu.hmqmmmm
mbn.udpnnhoubﬂmm‘

- =
50,000

§.000
800
50
$

@mm:eqnlbwm_____m
1,000 to less than 10,000 oo
100 o fess than 1,000 |
10 to lass than 100:
1 blaumw.....m_.._...___
Less than 1. =

lfmdnhmmluihbh.udlagk..
dﬂmav‘ﬂabbmmm.
assign a value to an

substance as follows (for inorganic bazardons
substances, skip this step and proceed to the

‘08

hext)

Lo ke Aot
s.stoso’ 80,000
uwmmss._w.m.,_.,_ 5,000
32 to less than 4.5 | S00
20 1o less than 32 —_— 50
R - JU R —— N
Less than 0.8 : 05 .

If BCF data are not available, end if either
Log K, data dre not available, alog K,. 1s
available but exceeds 6.9, or the substance is
an indrganic substance, usngnlvalueu
follows:
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- lmd&mhﬁmmw
'pommmau. '
ddudﬂhpd'midty/

the watershed 10 assign the value to this -
iaemmu&hvalaeh‘l'aﬂel-t :
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. TORICITY/PERSTSTENCE/BIOACCIMULATION FACTOR VALDES®

. Tosteity/ |.... - ° Blosccumulation Potential Factor Value .
Persistence — . N —_— — it -
Factor Value | 50,000 5,000 - 500 - 50 - " 0.8

10,000 ° s a0 s x 107 s x 'm‘A - 5%105 sx10% 5,000
4,000 al .2.x'1§“‘" 2x107 - 2x208° 2x10% 2x10% 2,00
1,000 fsa 107 s« 108 s ud’ _- 5x 10 5,000 500 -
700 [asx107 3.5 %108 3.5,1:'19,‘"":"3'.,.5'::,';0" © 3,500 e

.2

a6 1T 2a10" 0 2x105 . 2x10% ) 2x10% 2000 200

200 | sx108 sx105 - sxie*. 500 500
20 1 x106 3sx10%. 35x208 3,50 30 3 i
40 ] 2x105. . 2x10%  2x30%.- 2,00 . 200 . 20-
1 sxies 15.x,to‘:'.- s,0000 %0 S0 8.
S I IR~ S S .. 3800 .0 30 . 35 . 35
R S R A 2w 104 . 2,006 00 0 2
1 ] s xaeh s 5,000 . 560 - 50 - -5 0.3
'.-.»6.-7_ Lol asxaet o - 3,50 : -3561"-; 23S 35 ' 9;355 e
S0 . b 2w10% o 2,000 0 200 - ,- 20 - 2 . 02
ce.07 S350 - 3s0 435". a8 635 0.035
0.007 | 350 3t oo is 035 0,035 0.0035

--0.0007 - '} - 35 3.5 0,35 ° 0,035 0.0035° 0.00035°

Do ‘hot round to nearest integer.
8rLLING CODE §500-80-C '
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* A bazatdous sitbstarice is' mm'a :
“benthic, ruman food chaii arganism from the
waterghed at a level that meets the cziteria .
for an observed release to the watershed
from the site, and atleasta porhonof the

. fishery is within the bsundaries of the
» observed release.

- For a fishery that mests any of these. uuee
criteria, but that is not wholly within the
boundaries of the observed s lease, consider
only the portion of the fishery that is within
the es of the observed release to be
subject to actual human for d chain

" contamination. Consider th : remainder of the

et distance limit to
-food chain

fishery within the
be subject to polenti
contamination

. Fegleral Raglster | Vol: 85, No. 241, / Frday, Depember 14, 1990 / Rules and Regulaﬂm

41322 Hazardous waste quantity. : hmmmmmm
Assign the sams factor value for hazardons  are partially or wholly within the target -
waste quantity for the watershed as would be mmm&.mwm
- assigned in kection 41222 for the drinking fisheries partially or wholly withinthe -
water threat. Enter this value in Table ¢-1. boundaries of an cbserved release for the
mum ( mﬁ“m watershed that do nbt maét any of the three
v, For the harardous abstance selectey | ‘it Bted abow,to b scbject 0
for the watershed in section 613,214, use ity ~  Potential buman food chain centamisation. If
toxicity /persistence factor value and only a portion.of the fishery is within the
" bioacoummilation potential factor valueas  _ target distance limit for the watershed, .

ot a:man::m :llythnt o bl
. m ctor category.
the tasdcity/persistence factor value and Whnnﬁthuy(wpaﬂndnﬁahuy)b
bazardios wasts quantity factor value for the  gubject to actual food chain contaniination, -
watershed, subject to & maxiowm productof  determing the part of the fishery subject io
110 Then multply this produst bythe 1 gun) | concentrations aid e part subject to
bioascimmelation valve for - sas anc oo part
el e e Level If concentrations. f the actual food
product of 110 1. Based on this .chain contamination is based on direct .
second pioduct, assign a valus from Table observation, evaluate it using Level I
2-7 (section 2.4.3.1) to the bumen food chaln mmmlbw;mlhmm -
threat-wasts charetticistics factor category  .chain contaminatipn is besed on samples
- for the watetihed. Enter this vatue in Table ﬁuhmmm&uonwhnd.lt .
5 LF e avuﬂublq.ddn::;lﬂsmnwhﬁm
. 6133 food chain threégt-targets. - wguatic human food chain prgantems as
- Bvaluate-two target factors foreach specified below, (o determine the part subject
watershed: food chain individual and " - toLevel 1 concerfirations and the part aubject
population. For both factors; detesins - -to Level II concentratfons: '
whether the target fishertes are. ©° e Determine thelevel of octual
- actasl or po 1 buman mmﬁoﬁmplaﬁndnﬁmﬂm-
st 'mﬂ("’““"“‘m’ oisanhuhhtnmhcmﬁahm
“watershed to hcdulhmfood food chain contamination by comparing the
" --M,mmunydﬁm cohoentrations {see section 4.1.2.3)
- apply: SR ST from these samples (or comparable samples)
‘s A bazardoiss substance hivinga to the benckmitks from Table
* bloscoumuldtion potentia} factor value of 500~ 4-17, &8 degcribed in gection 251 and 252
‘or greater is present either in'an-cbser Use cnly the exposure concentrations for
release by direct obaervition to'the . - thode Liazardous substances in the sample for
watershed or in a surface wateror comparable sainples) that meet the criteria
sampls from the watershed at a levi] that for actual contamination of the fishery.
mects the criteria for an to * in addition, determine the level of actual
the watershed from the site, and at Jeait a contamination from other tissue samples.by
Portion of the fishery o withi the comparing the concentrations 6f bazardous
of the observed release (that ia, Rtislocated oo oo i b tis
&ither at the &:ﬁld»‘dir_e‘ctghomaﬂuwat sue samples for
ar betweien the probable point ot eutry and cumpmbleﬁuucumpla)hlhelmhb-
the most distant sampling point esta based benchinarks from Tablo 4-17, 83 .

‘e maﬂlﬂy dﬁn hlm' " thma uuuuamph

- closed has been documented 1n ¥ observed mﬂ“ﬁﬂﬂeﬂﬂhmﬁm
. releaseto the unbedﬁmhﬁu.ndat ‘-musmmlehﬁmulouﬂon
lustamuunoﬂheﬁs foylthﬁrlhu that is within the boundariés of the -
of the ‘Yeleade. - " éctaal food clialn eontamination foi

thie site [that is, either at the point of
direct observation or at or between the
probable point of entry and the most
distant sample point meeting the -
criteria for actual food chain )
contamination). - .

=The tissue saniple is from a tpecies of
aquatic human food chain organism
that spends extended periods of time ™
within the boundaries of the actual
food chain contamination for the site
and that is 0ot ‘an esgentially sessile,
benthiic organism.

~The hazardous substance is.a substance
that is also present in a surface water,
benthic. or sediment sample from
within the target distance limit for the

- watershed and, for such s sampls, -
meets the eriteria for actual food chain
Tase hé:—ﬂmmm
mﬂ... ] HAIM’S:. Wm_

toFood
forﬁshoulwllﬂlh.
Screening concentration

: lnr
mpundlnbﬂmmsmht

mﬂnbhﬁ‘hﬂvﬂn&lmﬂ:&

exposures.
» Screening-concegtration for noncancer

B Wusmummhb.&g K ’

for ofal expasures.

41333 Food chain individial. Bvaluate

the food chain individual factor based cn the

portion of &hery)‘h
subjecthmd g:emlnﬂn:

'-lf but{f d :
' ug. nyﬁdnch(orpaﬁnm:

ung of
mbu:nmmhmmm
of & haaardous

hﬂntnluofm -

&m'?m-;au :‘nw)
ere uﬁdmy otpwm aﬁs!nry
anywhere within

t, sisign & value of n :
: -n&mhmabmvudmleuchm&ce
water [ the watershed ar there ls 5o .

* pbserved releaye of a hatardous

baving & bicaccumulation potential Tactor
val::sofm«m but there is a Rshery
(or nfnﬁshuvlmtanywhm
mgetdishnnelimn.udgnn
vtaluaﬁunowg )

.. lfthuumnoﬁshenu[orpaﬁouot .
ﬁshuia‘)wilhinthehmtdhhnulinﬂtﬂf
thawntenhed.ass!gncnlueofa -

Enter the value migned in Table 4-1.

41.33.2. Populotion. BEvaluatethe . .
population factor for the-watershed based on
three factors: Level | concentrations, Level Il
concentrations, und potential humen food

chain contamination. Determinia which factsr

applies for a fishery (or portion of 4: ﬁslwy)
48 specified in section 4.1.3.3.

413321 Level Feoncenirations. - -
Determine those fisheries (or portions of
fisheries) within the watershed thatare-
subject to Level I concentrations. - . -

Estimate the human food chain populatwn
wvalue for each fishery (or portion of a ﬁshery)
as follows:

- o Egtimate human food chain pmductlon
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mqmﬁvlormwumddh nmuummammu _,,ummum
mmmmmnmu . wm&mhm ST oS ok
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n=Number of sénsitive environmients
TM“UWI
‘concentrations. |

4343812 Level Il concentrations. A
value(s) fraio Tublle §-23 to éach sensitive
envircnment

s to evelll

eonmmnomhdndnm
envitenments already counted for Table 4-23
mmwwmnm
factors:
For each type of surfuce water body in i
‘hbhmaedhum).mbnhe(s)
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- . coutamination, then solely. for-purposee of -

‘Table 4-24; count the portion(s) along the
areas of Level I concentrations or potenhal
contamirfation under the Level II
. concentrations factor {section 4.1.4.3.12) or -
potential contamination factor (section
" 4.1.4.31.9), as appropriate;
Estimate the total length of wetlands along
the bazardeus subatance miigration path (thet
‘is, wetland frontage) in the ares of Level 1
concentrations and assign a value from Table
4-24 based on this total Iength. Esum.e this
length as follows:
-" ' Foranisalated wetland or for e wetland
where the probable point of entry to surface
water is in the wetland, use the perimeéter of -

" that portion of the wetland subject to Level |

concentraficne és the length

1 Y i P . l ill u, mm n
Tabbmh:‘:m;tﬁh‘?“h" . w:l:nd.:ﬁepu?;ﬂadhlp:ﬁn
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S. Value(s) asaigned from Table 2o
. -eensitive environment i.

n=Number of sensitive environments fiom -

Table 4-23 subject to Level I
concentrations.

Enter the value assigned in Tuble 4-1."

4.14.3.1.3 Potential contamination, Assign

value(s} from Tuble 4=23 to each sensitive
environment subject to potential

) W,=Valne ass

factor velne (SP) for the watershed as

@il QWS
. ‘;’a’ {3 )

. where
‘s,azs.

=Value(s) assigned from Table 423 t0 -
&- ummv)e environiment i in surface water

i
n==Num| m:lensinv'e envirenments from
‘Table 4-23 subject to potential
contamination.
ed from Table 4-24 for
wetlands along the area of potential
-~ contamination in surface water body

3
D,=gill,:hon weight from Table 4—13 for
surface water body type .
m=Number of different turface water body
types from Table 4-13 in the watershed.
If SP is less than 1, do not round it to the
nearest integers if SP is 1 or:more, round to -
the nearest integer. Enter this value for the
puiential contamination fector in Table 4-1.
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water intakes are subject to actual or
potential contamination as specified in’
section 4.1.1.2, subject to the restrictions
specified in sections 8213 and 4214, -
When the intake is subjéct to actual
contamination: evaluate it using Level 1

mnmsmormelneonmmmu .
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- .4233and 4214 - :

42231 . Nearest intake. Asdouvn!uw
the nearest intake factor as specified in
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mmmmentbonﬂmndlhuwoduct

%o the nearest infeger.
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largest angle. (Ses Figure 4-3 for an eiample
of how to.determine B3 the smface water
body does not extend.to the 3-mile ring at one -

" orboth ends, define © using the surface
'wamendpom(s)mhhl-mﬂednaor )

‘ .within the t-mile distance ring.
: I:;nld’chﬂrncnhhhhwwe.

'szse':g:a’gag" s

e
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: FIGURE 4.3
- SAMPLE DETERMINATION OF GROUND WATER
TO SURFACE WATER ANGLE
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e mmfmmmmlm Dembuumlmﬂundw m

‘ . TABLE 4-38. N '
rencm/uouun/rmszstmmqacmmxon FACTOR' vmms‘
:‘.,a:eu-,/* . -
Mobility/ s ‘llcaccmlatlon !otontlal Factor Value
' Persistence e : T —
Factor Value 50,000 5,000 500 50 - 's 0.5

000 ] s5x108 5x1207 5x105 sx105 5=x10% 5,600

4,000 ] 2x100 2x107 2x10%  2x105 2 x10% - 2,000

2,000 | 1x08 “1x 0 1% 108 1x10% 1x 104 1,000 )

1,000 - ] sx w’ 5x106 5210 5« 10" $,000 500 .
800 o x 107_ 4x105 4 x 108 bx 108 4,000 . 400

00 R x 107 3.5 x 106 3.5 x 10° 3.5 x 108 3,500 . 350

400 | 2x107  2x1208 2x105 -2x16% 2000 200

00 - 1x107 . 1x106. 1x105 1x10% 1,000 1200

| RUN | 7x ;o‘ o 7x 105 7 %10 7,000 700 ._‘76'
100 5x106 . 5x10% 5 x 104 ‘s'.ooo’ S0 50
80 . “x 108 4 x 10 & x 108 4,000 - 400 40
T fasx 100 3.5x105 3.5x10% 3,500 - 350 . 35
4 ] 2x106  2x10% 2104 2000 20 20
L0 ] 1xa0f . 1x_1g)5‘ 1%104 1,000 100 0
% . 7x105. 7x10% 7,000 700 70 7
10 5x10°  -5x10° ° 5,000 560 S0 s
B . 4x10°  4x10% - 4,000 400 ao 4
7 35 x10% 35 x 104 3,500 350 E R 3.5
4 ] 2x105 0 2x10* . 2,00 200 0 2
2 "1 1x10% 1x10* 1,000 © 100 16 1

1.4 : 7 x 10% 7,000 700 70 7 0.7




. ‘roxicity}
Hobility/
A Faeco: Vqlsn 1 250,000,
A N I j

‘1.0 o '5 x ,104 s 000.- 500

0.5 . .' L axgel 4,000 - 400

0.7 .| “3sx 100, -3 soo.--__'.. 350

. ’3‘5 N 0.3‘5
04 | “2:.10‘ -4;2ooo cC2000,  Td0 T2 6.2 '

02 C1x108 ¢ 1,000 100 ' _}"fo; <o 01
014 - 7,000 700 R 7 o7 - L X/ |
SRR TN ' 5.-:°6°". ) 5°° s0. - s ""'-;'10;5 ‘6.05., e
°°3 ‘ "6.0'00 s aofo. " 40 . A o,. '.f" 0.06 ’
09 oase o me s Taw o Tless o ewss o

Tioes Y 2000 ;0 2000 (20 <2 ez on'éz'

002 7 F T Ta0000 200 - 10 1 e o oo

0.014 10 70 -7 C0 o hoor ooo7
0,01 I s 50 s o 10.0,5'"4 . .oos.
o008 | w00 w s 0. o ooa 0.004
"'»:"0"607',; R e 'o'..‘.ss" ooss "o.ooas;
"*.n oo:.,‘.;. A w0 a0 2 ezl 0,020 },-.'o.§oz"'

Ty L

lo.000 1000 Y. a0- - 1 - -0 _' om | l_.;-.-xpti,

| .AO,._,OQI'AV S j:_'_ 0 - 1. 0 07 . -0 '67 o oo7 ; S 10" :
Cower L - s s 0 05 . 005 .0.005 s x 10-4 |
Ex10% | w4 0w - o.s 'Z iq.oqi-- ex 10-‘

a0 ). 35T T 3% 035 0035 . dodss 3 s x 10-‘ o

Caxret o f a0 2 o2 o2 - oooz 2x 10-4 -
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| - . TABLE &4-28 (tﬁntinuad) . - K '

-Toxieity/ | - o : : o
- Mobility/ | - e Bioaccumulation Potential Factor Value -

Persistence — e . - SR — -
Factor Value | 50,000 . 5,000 ] 500 50 -] -O;Sl

c2x10% 10 . 1 T o1 o1 - 0000 | 1x10%
“14x20% |70 .07 T o7 T 0.007 0 7x107% 7x108

1x1004 {cs " 0.8 . . 0.0 0.005 ° 5%107% 5% 10
f(im§ 5‘tf1A?oA-- 0. 0006 4x10%  4x1078
7x10% | 35 035 0035 0.0035 3.5x107% 3.5x10°%
cex10% M| 2.0 02 o2 - 0.002  2x10%  2x10°8
'zxm3'~'1ﬂa'=04‘~» im 0.001 1x10% 1x10%
kam§j1*¢;$f @mrw C 0007 7x10%  7x100%  7x10%
8x120 | 04 -~ os - 0004  4x10% 4x100. 4x10°6
C7EWS |03t 0.035 | 6.0035 3.5 x 104 3.5 x 1073 3.5x 106
2%x106 |01 o1 - 0.0 C1x10% 1x10°%  1x10°6
Lex106 | 007 0.007 - 7x10%  7%x10%  7x10% 72107
| Sx207 | 006 | co0s  4x10% ax 10°5 ‘-.4;3-16-‘ ax 1077
1zxm”m7”q®s{ﬁopmsﬁﬁiﬁxmﬁ.1sim*f&simfplsim4‘
2% 107 .' 0:01, | Q§901 1k 0% 1x 10°% ' 1 k'ld?‘ 1 x10°7
8 x 1078 | -0.006 | J‘L;gfu’)f" Ciaxios 4% 1676, a"-xilbi-'f“’:_ 4% 1078
1x ;o"k ‘ 6.00;5 13?5_3'16’4 ‘-3,5 x 1073 3.5 x 16'§.‘3.s x 1077 3.5 x 1078

2x10°% | o0.000  1x10% 1%x120°% 1x10¢ 1x16"7 1x10®

1.6 x20°8 1 7x120% 7x10%  7x10€ 7x107  7x108  7x10%

o

224
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TABLE 4-28 (Concluded) - ,. SR ‘

Toxicity/ ) : : o :
_Mobility/ . . .."+ . Bioaccumulation Petential Factor Value
* Persistence - . -
_ Factor Value -. 50,000 5,000 S00 .. 50 . ] 0.5

M

82109 . | 4x20%  4x10% 4x120€ 4x107 4x108 4x10°
. 2x10% 1x10% . ix10% 1x106 1x107 1x1200 1x130% -
2.4%10% ] 2%20% . 7x120% 7x107 7x100 7x10% 7x10°20.
8 x 10‘,15_ b 4x10% . 4x106 4x 1007 -4 x 108 4 x10°? 4x10°10
'.i-'-.l.&'x 10010} 72106 L7107 7x100. 7 x10°% 7 x 1010 4x 12010
T. 1.4 xJIO‘.L_i S 3w 10T 7% 108 7x 1007 3 x 10710 .7 x 2011 7 10712

i 14%10002 17 3008 L 2%200% 7% 10730 7x 1011 2.4 107127 22023

T P T R 0 o o - 0

. -2Do not- round "to. nearest integer. ' . L :

P T4
R ' : g IS
<
e
~ :
/
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population factoe for the watershed basodon  the factor valus for the watershed.  factoz value to each sabstance as
three factors: Lovel I concentrations, Level I Enter this vajue in Table 4-26. specifisd ln section 2424, . ;-
concentrations, and potentiel contamination.” - - 42288 -Resources. avalnetothe - 433213 - Mobllly. Assign a ground
-Determice whick facior applies to an intake  resoirrces factor as in section - ey y tactor value to each _
- aswpeciied in section 422 % Deterinlne the - 41283 ©~ - oL . xzirdony si) ssspicified forthe =
. population tobe counted for thatintake as. . . 42234 Cafoulation of drinking water drinking wates thréat (éee section 42221.2).
8 Inu%onmmhm ' foctor cotegory valde. Bumthe 423313 Persistence. Assign @ surface
S i A21A nd &6 . searent mond ey et prsatnce facor velse o éach
section 4213 pethin * factor values for'the watershed. Donot round  hazardous substance as specified for the
622321 L "’ PP ﬁhmhﬁam . Assign this drinking water threat {see section 423213).
value to this tactor { § concen ""ﬁﬁm Assigna gy g3 the driiking water: xcept: use the Water categury
M a5 specified factor catogony valus fir the watershed. Enter . (that fs, lakex: o rivers, ocesitg, coastal tidal

L xmzodd-d;ﬁwhlg . for the toxicity and mobdlity fectors. Then
A=Dilstion ireght adjustment valoe from  422:13 or the drcking weter e, Exter skt parsieacs focior vala o Table
14 o e weler oy o charociinics B e warte Mk mobiy and penisene e
n=Namber of different sisfocs waterbody  charscteristios Sactor category for each’ ' toxicity/mobiity/persistence! *
types in the watershed, - . watershed based oo two factors: toxicity/ m.w"&muaon’&mmmm
EPCiskssthant donotroundittothe  mobllity/pessistenca/biceccumulationand o o 1o the gubetance with the bighest
gmﬂkﬂwﬂmhgﬁmmzh‘ bazaidous waste qua R W&;fm"‘m‘l :
: Dearost integer. Enter the value in Table _u‘m I:'m< : ﬁ‘w bicaccmudation factor value for the

432824 Colcolotion of populution foctor bazardous substances lighle toba - Watershed 10 assign the valus to this factor
msuhmvm:!-mam "7 evaluated fof toxdcity/mobllity /persistence in  £or the watershied. Enter this value o Table
concentrations, Level Il concentrations, and the drinking water threat for the watershed ¢35 = . )



: whichof -
- v« these factorsis o be applied to each fishery
- .as specified in section 4.23.3. e

423321 Level I concentrations. Assign a
- value to this factor as specified in section -
4.1.3.321. Enter this value in Table 4-25.

- quantity,

" to deteimine which portion o Teble 43010

fotr. mm“‘m".?'n:-ﬁdh

&1 .. the highest ecosystem toxicity/mobility/ -
. . persistence/bioaccumnlation factor value for
. the watershed and use it to @ssign the value -
. .. to this factor for the watershed. Enter this

valug fn Table 4-25. C

Ecosyitem toxicity/mobility/ - -
- persistence/bioaccumulation. Evaluate all - ©  BitAING COOE 6360-50-4

C 42421




. TABLE 4-29

. ECOSYSTEM TOKICITY/MOBILITY/PERSISTENCE FACTOR VALUESS -

- Ecosystem o S . 'Pe:sis_é.bm'e Factor Value .
- Toxfed ty/Mobllity" frmmmmmii el —
_ Factor Value 0 . . 04: - - - 007 - - -0.0007-

10,000 10,000 4,000 R
2,000 . 2,000 R .360 : 140 T '
1,000 0 |1000 . . - 400 ST o0
20 .| 20 s T XY
100 : 0w . w0 . 1 em
L2000 t ,za..j s 1.4 - 0,016
10 - . 10 :i : AYA &', 0.7 ~0.607
2 1 2 os 04 . 0.0014
1 1 1 0.4 0.0, . 7 x 107
0.2 1 o2 - oo 0.0i6  1.4x10%
0.1 o oflx | 0.6 ~0.007 7x 103
' - 0.02 o , ; : qfoz'::' | 0.008 0.0014 1.4 % 10-5
oo . 0.0 0.006 Corxa0tt 7 x 1076
o002 | 0002  ex10%  1ax10% 1.4 x 10
0.001 - |  0.001 ‘& x 0wé  rx105 . 7x107
2 x 1074 2% 104 6x10°5  1.4x10% - 1.4x107
1x107% 1x10%  4x10 7 x 1076 C7x10®
2% 10°% 2 x 1075 8 x 10-6 1.4 % 1076 1.4 x 10°8
2 x 10-6 . 2x106 8 x 1077 1.4 x 1077 1.4 x 10°°
2x 1077 2% 1077 8 x 10°8 1.4 x 1078 14 x 10710
2 x 1078 2 x 10°8 8 x 1077 1.4 x 1079 1.4 x 10711
2 x 10-9 2 x 10°9 8x1010 1.4 x 10710 1.4 x 1012

0 o .- 0 ' o -0

8Do not round to hearest integer.
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‘6 30,

Y

aposvsm xoxzcm/mxun/mszsrmmt cammm #m w.uzs‘

© aobi1ieyy
y ,_Perbu@uce

.:.."

*Ecosystnﬂbioumnﬂaum Bomﬂa},, iactbt Value

roder g

Doy ’I> bl -.,

’ lo':'.'lo." .

‘35:11()a

'::,"23 107 :

"-VSx 167

'.,‘.;: 2S1°7 ;- "'

$ 08

3.5 %106

3 Sx 10-" ’--ssxm‘;

: z”‘-&(~1o" —~

11:1()s

% m‘ . ,000 y

5% "s P w6

4 x 10"

3. s 1-105-‘ l .

o 7" 1°"[ .

1 10.7:.. .
.'-;aa‘io".'

2k

P AT - T . .
Lo 1x 105-.-

s x 10‘

lx'm‘-

2t

Sx105

: bx 105'“
3 5% 1o5.'
T

7 ¥ 10‘.,

Sx 10"

‘/" iy
aloaX, ‘10,5.'
1 x 10“3?

*oeo' "

© o,

-700 . L

3 S & m" "3 3,500

.k

e

2xs 2

A‘. "1 23,500 R
= v:z}oéo. .

sno’ s::,o" sooo_

*z x 105 2'x 204 a‘ooo-

: 1:105 1;10‘ 1.000
sxlo“ 5000 :
Axxo"- -a,ooq'

2:10‘ 2,000 .
'-1x1o" e 1eoo :

.ooo L dé

g sooj" e

saob .596 :

soo

%00 - .
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TABLE 4-30 (Continued)

.Ecosystem . . o . .
- :Toxieityy .. . Esosystem Biocacéumulation Potential Factor Value
~ Mobility/ o ' . :
Persistenge fr—r—rmr—rer—Smmr i T o B
- Factor Value| 50,0000 ° 5,000 - - S00 . 50 - .5 0.5 ot

1.0 A | Sx20%. 5,000 500 a0 "5 0.5
Lo | ek :.ooo S R ST SRR T
0.7 N 3.s_x’_1.o"j 1 3,500. 350 . 3% > 35 0.3
047 3 2% 10‘ 2,000 . ‘0 . 2 2 . . 02
02 - |- A!..’!-'l,o‘: Cree. w0 30 1o oa
0.16 -Z: | 7,000 700 - .70 7 0.7, - 0.07 : .
0.1 B 5,000 - 500 50 s - o ._ 0.05.
0.08. - | 000 - w0, do . 04 0.04
0.0 | 3500 - Sase. 35 35035 0,035 <
0,06 ',. - ,z.b_od a0 . 20 P 0.2 . '.--'o._gzl_ .
10.02 N ;.‘obﬁ e ."1oq}: S0 01 s0d 001
0.0 | . 700 - 0 7 07 o007  0.007
o0 | - s0 - s 5 05 - 005 _ 0005
- 0.008 P R 0.6 0.06 - 0.006
0007 | ‘350 - 35 3.5 - 035 0.035  0.003°
0.004 1. .20 . . 20 e 0.2. 0,02 0.002
Ceoo | e T ea eor oo . 7ot
oot | s s o 0 0.0 0.005 - 5 x 16_‘."'“ |
sx10% | w4 06 0.06 0.006 & x 104

©o7x100% | 35 0 35 035 . 0.035  0.0035 3.5x 107

4 x 10°% 20 2 0.2 0.02 0.002 ' 2'x 1074
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- .5I842. rmmlvass;mm/vm,mnm)mmw

“ TABLE 4-30 (Continued) .
Ecosystem . o B | -
. Toxieity/ | .. . Ecosystem Bloaccusslation. Potentfal Factor Value
Mobility/ .
Persistence |- R . T .
Factor Value | 50,000 - 5,000 - 500 -50 5 T 0.8
2x10¢ |10 ' 1 0.1 0.0L 'o.ogt' o txa0té
a0 ] o7 '. 0.7 007 0.007 7x10%  7xi0°8
1x107% s os Cees | 0.005 _5x 1004 s x10°?
ex100% | 4 o S 0.0k - _ o.qod 4x10%  4x109
7x10°% | 3.5 . 0.35 0.035 - 0.0035 3.5 x 10°% 3.5 x 10"
. 4x10°% | T2 . +0.2 £ 0.02 . 0.002 2x10%  2x10%
2x100% | 1. .0:.1 | 0.01 0.000 ~  1x 10 C1x1eS
1.4 % 1075 0.7 - 0.07 - 0.007. 73104 7 x 1073 7 x 106
" 8x.20°8 .| 04 - 0.04 . 9:006 " - 4 x 10-% C4x10°% 4 x 107 ,
-7 x10°6 ] 6.35 0.03 - 0.0035 3.5 x 10-% 3.5 x 1075 35 x 1076
22106 | 01 'o".qi : 0.000  1x120% - 1x10°5 1x10°
1.4 x10°6. 0.07 Ao‘.oo7 7 1004 - 27x10% 7x106 7x107
8% 1077 T0.06 . 0.004 ax10°% 4 x10%. 4x106 4 x 1077
oy _,5"10-'7, . "o.oa_s--' E 'Q-oo,as_, . 73.5%10°% 3.5x10% 3.5x120°% 35« 1o-~.7_
2 x 1077 0.0 600 1220% 1x10%  1x10°6 1x 10-7
14 x 1077 0.007 7x304. . 7x10% 7x106 7x107 7108
'8 x 10-8 0.004 - & x 1074 4x10% . 4x106. 4x107 4 x10°8
7 x 16-3 0.0035 31.5% 1074 3.5 % 10°5 3;5 x 10°¢ 3.5 x 107 3.5 x 1078
2 x 1078 0001 1 » 1074 1x10°% 1x10°6 ) -.x 107 1 x 1078
S Laxw0® Jax100¢ 7x10% - sx1e6 gx 1007 - 7 x 108 7 x 1079
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TABLE -4-30 (Ccmcluded)

Ecosystem A ‘ : ‘
. Toxicicy/ - Ecosystem Biocaccumulation Potential Factor Value
Mobility/ : ' -
" ‘Persistence’ i mmioms -~ e i ~ el
Factor Value '} se.000 5,000 6 .50 s 0.5
8x20% . ] ax20%  4x10% 4x10€¢ 4x207 4x10® 4x10°0
2'x 1079 | 1x100% 12109 1x106 1x1077 1x108 1x10?
C1.4x100% | 7x10%  7x106 7x207 7x10°% 7 1007 7 x 10710
8 x.10°10  4x10%  4x12006 4x1207 4x10® 4 x100% & x 10720
1.4 x 10°10 72306 7x107 7x10° 7x10% 7x1019 4 x 012
14x10°11. -7-% 1077 71200 .2x10% 7212030 7%101 7 x 1012
1 4 x 1012 7x108 | 7x10% 731010 7x101 751012 751013
0 0 ' ' () 0 Y Q

£)o not round .to nearest integer.’
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tesshed, subject to a
maximum product of 1)¢10° Then multiply
this product by the ecosystem - -
bicaccumulation tial factor value for

3 toa
qum product of 1102 on this
roduct, @ value from Tuble 3-7
.(section $43.1) to the environmental threat-
waste category for the -
waterched. Enter the valus tn Table 4-25.

b

samples fro

water segment and only  hazardons
substances in such samples that meet the
conditions in sections 4.2.1.3 and 4.2.14.

424311 Level I concentrations. Assign a
in section
4.1.4.3.1.1. Enter this velue in Table 4-25.

424312 level Il concentrations. Assign
a value to this factor as specified in section

4.1.43.1.2 Enter this value in Table4-25. . -

424313 Potential contamination.
a value to this factor as specified in section

. concéhtrations, and potential

4.14.31.3 with the following modification.
the lnte

4-13, as the dilution weight for the sensitive
environments in that type of surface water
body.. Do not round this product to the
nearest integer. Enter the value assigned in
Table 4-25. )

vulues for Lave] | concentrations, Level I
for the watershed. Do nol round this sum to
the nearest ?uh&hmuﬂn
egvironmental factor catego

&;mﬁ.m subject to.
ting score,
am:dnumm vm_diﬁmmmw
to ce water migra ocmponent score
for the watershed. Enter this score in Table
- 428 Calculaﬁbiofmdwterlo
surface wuter migrotion component score.
Select the highest ground water to surface
water migration component score from the

- watersheds evaluated. Assign this score as

the ground water to surface water migration .
comporient score for the site, subjéct toa

- whet

msdnmmdml;iu'tmmh .
Table 4-28. - .

migration
surface water migration pathway score
ﬁolbm:m P *

o o oventaaa fowd
migration components pod or
ground water to surface water) is soored,
assign the score of that as the
surface water migration pathway score,
* [f both components are scored, select the
highez of the two component scores from - .
sections 4.1.8 and 4.2.8. Assign that score as
the surface water migration pathway score.

LE,=Likelfhood of éxposure factos category
vahie for threat i {that ig, resident
Wlhu tion threat or nearby population

af). .

WC,=Waste characteristics factor category
value for threat i.

T,=Targets factor category value for threat i.

Table 5-1 outlines the specific calculation

procedure. .

BILLING CODE €560-50-4




TN 0N | Bwdog peg .

Likelihood of Exposure (LE) . Waste Characteristics (WC) = -  ‘Targats (T)
Restdent = | Observed Contamination | | Toxteity . , Resident Individual
" Population | Area with Resident - + Chronic ' ' Resident Population -
‘ : Targets - | X | * Carcinogenie . - | X « Level I Concentrations
- o +, Acute ' ' | e Level 11 Concentrattm
| Hazardous Waste Quanctty .. | ..Norkers - .
: * Hapardous Connt:ltucnt { { -Resources .
oy I A Quantity ; - _~Tearrestrial Smitlve _
: + |- Hagardous wantoacrum R R Envtronmntc
- Quantity o -
"+ Volume
s Area
+ : B ‘ i R
Likelihood of Exposure. (LE) Waste charqcturistics (W) ' " ‘_ Targqﬁi (T) : E .
~ Nearby | Attractiveness/ : | Toxieity | ) - .} | Nearby Individual '
. Population Acceasibility : X | ¢ Chronic - | X | - Population Within One nuo i} §:3
S - Avea of Contamination | ¢ Careilnogentc- B U | B
t . - *:Acute . | I A . ) " ;
| Hazardous Waste Quaneicy . e ' -
. * Hazardous Coxuei.tuonc : . o 5
‘Quantity | L
"+ Hazardous Wuuamm R |
. Quantity ' -
‘e Volume |
{ . Area } g. o
" L Piglire 551 o ‘ . g :
OVERV!EB OF SOIL EXPOSURE !'A‘I'INA'I i
' miung cons ssasse . § )



m PMWIVOLBS.N:»MImday.membuitimlknhsanquuhﬂom .'

—————ce

Tm.s 5-1.—~80i EXPOSURE PATHWAY SCORESHEET

o _ Residerit Poputation Threst . :
1. Liketihood of Exposure - 850 c——
2 V¢ (=) —
8 Waste Cuantly. @ - .
4. Wasts Characteristics 100 —_—
8. Residort tndividul : ™) —_—
6 Residort
0a Lovel | ®) —
:W'Wh [} —
Resident Poputation + -
1 - 7. Workers, . et %’ ——
8. Reagurces. 8 —
9. Tomestrisd Sensitve Environments. © —
mrmms+u+1+o+m v ® _—
~1tmwmm1x4xm ® —
S -
15 Avta of Commicaenny w | =
14, Liketlihood of Bxposure " 600 | —
15 Toxidhy. @ J—

.. 16 Hazanicus Waste Ouantity —_—

17, Waste - 2 1‘(')’0 —
Il.m . ) —_—
m.nwuu.ym , 3 T

ol E mwmmuxwxm : ¢ o .
nwwmm‘mmmmnmmmmmw 100 —_— ‘

'Mm

mgﬂaummm

mmum WMmMMmWMMBWDde

'mmmbmm

801 Geneml considerations. Evaluate the
soil exposure pathway based on areas of
contamination:

* Consider observed contamination to be

-Allumdmnsnbshnualtﬂlmtabhln
the site is present at a concentration

- gignificantly levels
for the site [see Table 2-3 in section 2.3
for the criteria for determ!ning
analytical significance), and

~This. substance, if not present
at the surface; is covered by 2 feet or
less of cover material (for example,
soil).

» Establish areas of observed
contamination based on sampling locations
?t which there is observed eontammauon as

ollows:

~For all sources except comamma(ed
soil, if observed contamination from
the site is present at any sampling
location within the source, consider
that entire source to be an area of
observed contamination.

~For contaminated soil, consider both the
sampling location(s) with observed
contamination from the site and the
area lying between such locations to
be an area of observed contamination,

m,lu!smnahkhfmmwm
otherwise.

. i an area of observed contemination {or

- portion of such an ares) is covered bya -
otherwise maintained,

permanent, or

tmpenetrable material (for .
example, asphalt) that is not more than 2 feet

thick, exclude that area (or portion of the
nmt:) in evaluating ﬂm sofl exposure
pathway.

-* For an area of ohserved contamination,
consider only those hazardous substances
that meet the criteria for observed .
contamination for that area to be associated

- with that area in evaluating the sofl exposure

pathway (see section 2.2.2].

1f there is observed contamination, assign
scores for the resident population threat and
the nearby population threat, as specified in
sections 5.1 and 5.2. if there Is no ohserved
contamination, assign the soil exposure
pathway a score of 0.

5.1 Resident Population Threat. Evaluate
the resident population threat only if there is
an area of observed contamination in one or
more of the following locations:

* Within the property boundary of a
residence, school. or day care.center and
within 200 feet of the respective residence,
school, or day care center, or

* Within a warkplace property boundary
ond within 200 feet of a workplace area, or

+ Within the boundaries of a resource
specified in section 5134, or

. Withinlhzbonndaxiasohtenestrlal
sensitive environment specified in section

5135

if not, assign the sesident threat -
nvalueofo.mtuthiavaheh‘rahles-i.md
proceed to the nearby population threa

(sedion 5.2) of Assign
Likelikood of exposure. a
f of Ssomto '?:} the mlds:!f populati
actor ca ation
threat if there is an area of observed °
contamination in one or more locations listed
in section 5.1. Enter i“is value in Table 5-1.
512 Waste characteristics. Evaluate
waste characteristics based on two factors:
toxicity and hazardous waste quantity.
Evaluate only those hazardous substances
that meet the criteria for observed
contamination at the site (see section 5.0.1).
8121 Toxicity. Assign a toxicity factor
value to each hazardous substance as
specified in section 2.4.1.1. Use the hazardous

. sitbstance with the highest toxicity factor

value to assign the value to the toxicity factor
for the resident population threat. Enter this
value in Table 5-1.
5.1.22 Hozardous waste quantity. Assigr
hazardous waste quantity factor value as
specified in section 24.2. In estimating the
hazardous waste quantity, use Table 5-2 and:



. choréeteris .
* Multiply the toxicity and hegardous waste
. quantity factorvalues, subject to a naximnm
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5.!.2.3 Colcqlatmn afmatc C.
 foctor Gategory valde. -

product of 1 10%. Based on this product,

- avsign g valae from Table 2-7 (section 2.4.3.1]
" 1d the waste characteristica Eacfw ufegoxy

Enter this vahis fn Table 51,
51.3. Torgets Evaluete the: la:setx Iactor

. g:tegb:y for the resident population threat

five factors: reaidepundwidml.
resident population; warkers, resotiroes, and
terrestrial sensitive environments, . - .
-In-evaluating the targets factor calesory for

.the resident populaticn, threat. count only the .
.follomriag is taxgels R

. 'Wder the first d’dqnhof 'Ruidemhdivldul—o livlngor
nuuofabﬂéam atmmnmdwd-vmn-ma@
-specified for myam mmu«doummmm
. &ehvﬂmm[wnﬁm whosé residenoce, school, or day care center,
Mw)wytutbuev&uotmoi respectively, buormdxh!mhdo!ﬁe
ted in TlerCof . . ares of bierved contamination.
mh areas e - ¢+ Warker—4 person u|||ngau| ' Y
lllcvdmwﬂhhthhpum. mmmkmwmmbet
© Use the.ares mesbure {soe secticii : -cﬂhcmdohcwdmhﬁmﬁu L
ather types of tifedd of obséivéd | Mdmmmﬁm»medﬁedh
mwmﬂoa.mil&ekwhmbhwm section82. - -
. nmm"“ . ml;“‘ .m“. . c'fumﬁdmiﬁwnvlmmh
. “ s'l' "baudmuamdobmnd
A W aua;'ummfm:&.
mtvmmmmm&u. 8141
MPAWAV EONh factor based on whether there is ¢ resident
Lo individual, ae specified i section 5.1.3, who
R T comton hmbhct::vellwwdn A
. -Measire. . Y - for -mm
I P — ; dllln:nbje:l Level W
bl - O I - concentraticns an to
A wm : b ¢ . a ons &s specified in sections 25.1
8* fwmsrdows " .1 B .|'WB000 _ from Table 5-9.in determining tie level of
. Wﬂ&,ﬂ : ) confgrainaticn. Then assign a value to the
e -] mﬁm.m, RN PERTRN EEe resident individual factor as follows:
"] Sutese Sy ] vres w.mdﬂﬂﬁeﬂbﬂhﬁﬂ
- | dmpoundments : - 1. " | - -onefesident individual for one Gr more areas
| Ovumst | - oafion \6’500 . nb)aabuve{lmmmﬁm .
ke b 1T ] Y25 . e Astigna vaine of 65 f there Is no such -
e et e o |- <+ < resident individuals; but theré fs at loast one
o - |Avall) - I B midmhﬁvﬁndhmcn&em
" Lana “m | M3es0 .Wbmﬂnmm
| Satwe - - SR L I Anignlvnlmommheﬁhmmidem
| e | | wne  idividual
, | tmpoundment - IR Enmﬁevdmudgnedh‘hbhs-l.
m w’ | armo §132 Rasidenfpopulation. Bvshiate
o¢_ . . .. | s | ‘Asa4 - vesident population based on two factors:
. .07 [assa000  Levellconcentrations and Levelll |
e eon;:mmmmwuckhm .
ger. ) applies as spécified | ons 2.5.1 282,
e i 1:503.1.%&%% i
T L. &3, te tions jectto -
W hvelle:::mmﬁomu?dﬁedho:%m
vor D | sirface 5.1.3.21 populations subject to Lav
impoundments "‘"“’wm""' . mcamﬂqnuspedﬁzﬁhm :

- 5.1.8.2.2.

:TABLE M—Hmm-aasen BENOH-
ménzs FOR Hmnaous Svas'rmess .
n Ls . ) R

Smcnbg eoneenmuonlot cabcer -
¢orresponding ta that concentration that |

ooneapondno!heia“indsvidual canee:nsk‘ )
: fornnlcxpom

*Screening concentration for mncanw

) toxioologlcqlrupomumpobdmg!olbe
e ,Reluenoebose{ﬂb)fororalw{s.(

Count only those persons meeﬁng the

. critena for resldem mdlvidual as speclﬁed in. -’

" by 10 Assigh the resulting -_
mhwmmmmhm L

’ mmmw&hmuh
factor value.

.';dmmhuﬂmtm&auwCof
wﬂemmmmnmd
haﬂmm ’

au.z: hvdllaanmtmﬂmu.hlh
mmbaofnddnthdlvldmhub)eub
Level I concentratians. Do not inclpde those
people already cotitéd underthelovell -
canoentrations fictor. Assign this sum as e
mwmmmwmnm&

s.u.u Ccllmlaﬂm of resident .

: mvmmmsumm '

1 concentrations and Level I

Bater this
vahth‘l‘ahhs—l. .

8339 Woarkers. Evaluate this factor
based on the number of workers that meet
‘the section 51.3 criterfa. Assign & value for
muewoﬂmuhghbkuhwﬂt

- value in Table 8-1.

TABLE 5-4 ~FACTOR VALDES m
WGRKERS

-Wu-«m

. Au!mavnluofﬂo!hem
ﬁactnrlfonenrmeoﬂhebnvwhsb
present on an avea of observed
eontamhnﬁmuuhndte-

Asxbavaluedolfnmoﬂheabove

re present.
nner the value uaigned in Tnble 51
. §1.3.5 Terrestrial sénsitive environments.
Asaign value(s) from Table 5-810 each .
terrestrial sensitive environment that meets

- . the eligibility criteria of section 5.1.3, -

Calcilate a value {ES) for terrestrial
sensitive environments as fonm

whem.""

- §=Value(s) assxsned from Inoles—b 10

temsma.l sensitive envtmnmem i



-

51088 FMMI%{.&-Nodﬂ.l!ﬂday.-bémberuimlbnulebﬂandw-» :

n=Number of terrestrial mllln
environments

tmmm-uw
ondangered of lun- .

sCriical habitat as defined in 50 CFR 424.02.
~wwmm

* Multiply the n!nuasbndbﬂ:e
mﬂdentpopnlaﬂonﬂnuthrlﬂndlhoodo!
- exposure (LE), waste characteristics (WC),
and ES. Divide the product by &2.500.
- <If the result is 60 or less, assign the .
 value ES as the terrestrial sensitive
environments factor valoe.
- =If the result exceeds 60, calculate.a
value EC as follows:

BC < (60} (82.500)
LE) {(WC)

#ssign the value EC as the lertestrial
sensitive environmenis factor value. Do not
round this value to the nearest interger. -
Enter the value assigned for the terrestrial
sensitive environments factor in Table 5-1.
8.1.3.8 Calculation of resident population
targets factor category value. Sum the values
for the resident individual. resideni
population, workers, resources, and
terrestrial sensitive environments factors. Do
not round to the nearest integer. Assign this
sum as the targets factor category value for

mmmhmmmum.
vajus In Table 8-1. -

814 Mdml&almmn
lbtmmw&nhuh
likelthood of exposire, waste charactesistics,

and targets for the resident jopulation threat; .

and round the product to the nearest integer.
Assign this product as the resident -
population threat score. Enter this score in .

Table 5-1,
82 Nearby threat. Include in

. population
the nearby population only those individuals
" who live or attand school within & 3-mile .

travel distance of an'area of observed

assigned fo the areas evaluated and use it as

" the value for the attractiveness/acoessibility

factor. Enter this value in Table 5-1.

of the areas of observed contamination at the
site. Count only the area{s) that meet the
criteris in section 3.0.1 and that recetve an
attractiveness/accessibility value greater
than 0. Assign a value o this factor from
Table 5-7. Enter this value in Table 3-1.

TABLE 5-6.—~ATTRACTIVENESS/ -
. ACCESSIBILITY VALUES

mumm

N

100

Physically inaccessible bpubl:.'nhno
evidence of pubfic recreation use.—.. ]

Tm.s 5-7 —Am OF Omnm’rm
- FACTOR VALUES .

Total avea of e drees of cbearved
* contamination {squere ool

822 Wulechmmtia.hﬂuate
wasteclnnctaﬂsﬂubandonmhdom

factor as specified in section §.1.2.2 except:
consider only those areas of observed
contamination that can be assigned an
attractiveness; accessibility factor value
greater than 0. Enter the value assigned in
Table 5-1.

5223 Calculation of waste -
characteristics factor category value.
Multiply the toxicity and hazardous waste
quantity factor values, subject to a maximum
product of 1x10¢. Based on this product.
assign a value from Table 2-7 (section 2.4.3.1)
to the waste characteristics factor category.
Enter this valae in Table -1,

§.23 Targets. Evaluate the targets factory
category for the nearby population threat
based on two factors: nearby individual and
population within a 1-mile trave] distance
from the site.

5.231 Nearby individual. If one or mor
persons meet the section 5.1.3 criteria for a
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mldenlhdiv!dual.lulplhbﬁmuvahw TMS—Q—NEARBVMNMFW Mnhmbudmw
- of 0. Enter this vatue.in Table 5~ VALUES within a travel distance category, sssign @
llnopmmlhc:ﬂaiabn - i duwdghtdmhﬂmuhehht
resident indi determine the shortest Travel tistance fo nearby indvidusl s travel distance from Table 3-30. * -
. travel distance from the site fo any residence Ao Aesgped Calculsis the velus forthe popelation
crld:od.hdewm&nmnldkm : ~——— . , wiﬂﬁnlmihfnctor[?ﬂnhnm
tndis would travel from midm:n va’ ben 0o ¥ 1 v LY
\'/ a ar - » than & PNa— X w
';.wlmlhlheneamtmaolw b abed i o - : 10 i=1
contamination for the site withan - -m‘amdou.gﬂam' ons meat © where: o
- . ,Mulieanwubmh T svction 5.3 ooerle for essidert focl . Wy=Distence-weighted population
greater than 0. If there are no natural baeriers - ... o : mila v - G Table 5-10 u-vdam
o travel. measure the travel distaice as the | 8232 Populotion within famfle. - - - ..mh o
shortest siraight-line distance fram the- termine the population within each travel . "1 poy'y'tegy than's, do not roind o the
mmlghl:dﬁy@emuw &m“m“t"&mmﬁ . i uearest if PN is 1 or imove, round fo
“ﬂml“- natural .m‘“‘ 1 it this travel distang pom!"mi de . mm mmmmumh
* " aa the shortest strai o distancé from the  those pecple already counted in the resident m; Caloulailan of bearby population
. residence or school 10 the nesrest cros: travel distances g0y category velue. Sum the values
wmmm‘umm' t- 83 specified in section 523.1. - for the individual factor and the-
, distance to the srea of-cbeery In residential population, when mmmmu:mmmmm
; Based on the shortest travel the estimate is based on the number of this sum to thie nearest integer.
dﬁm mbg;qg:nb:c mwn&ummumh sum as the targets factor catego: v::br
-"hbht—l. thcemtylnwmulemidenmbloahd. ln!‘able's-l. E don

. :Tmsi—ﬂ-ﬂmmc:—WmPonumnVawssmNsmemeﬂ .

A R D% JCTN DY T I e s P o0, | 2000 4 100,001 }. 300,001
[t e o | 200" 1 000 | a000 % o" 100:000 | 300000 | 1000000 -
o} a1 | ea | 1 o | o e ] me | s | st om: | raess

ol oos | a2 |:- 2} 7 0.7 5 | ¢ { 62 | 200 | a517

0] 00 of . .os 1 .8 10 | 33 102 '] 326 | 1,620 w‘

'muwammmiummmhmm mmmumwmm»

O

. ambulauan ofneatbypﬁhﬁm :

82,500..

value, mbjeetlocnmdmmdlw. .

" asthe soll exposure pathway score Enter
this score in Table 5-1. . (8.).

'M Nr)ﬁxmﬂonhﬂtwy .
- Evalbate the air migration pa

thviay baud

on thiree factor categories: | of.

releaue,wmdsmmruﬁeamdhmu
e 6-1 indicates the factors included

m!gurgon pathmy 8o0T6 -

" -guumauﬁmmmum

ﬂ-R)(WC)m

&= CBF

A ~m=uhﬁhnodofnhmtadoreatemw
VWCaWasteémcteﬂuﬂafmuteaory o
~ value, :

4 Ta‘l‘atselafaetm-cahegmyvdue. .
- §P=Scaling factor.

Table 6-1ouﬂinaﬁnespedﬂccalcuhﬁm.



" Likelihood of Release (LR)

Waste characcériaclqs'(wcs

"Iﬁrgezi (15- o

Observed Release
or _
Potential to Release
+ Gas Potential to Release
- Gas Containment
- Gas Source Type
- Gas Migration
" Potential
¢ Particulate Potential to
Release
- Particulate
Containment
- Particulate Source.
I3 .
- Particulate
Migration Potential

Tbxictty/ﬂdbility

. Toxicity -

» Chronic
- CArcinogenic
+ Acute '
s Mobilicy
- Gaseous Hobility

- Particulate Mobility .

'Hagardous' Waste Quantity

s Hazardous Constituent
Quantity. .

* Hazardous wascost:oam
Quantity -

¢ Volume

¢ Area

- Hearest Individual
.Population

o Davel X coneanttacionl i

¢ lLavel II Concentrations

o Potentfal concaninntion'

Resources

- Sengitive Ehvironnenes
‘o’ Astual Contamination
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FIGURE 6-1 -

" OVERVIEW OF AIR MIGRATION PATHWAY

{:¢ Potentyal Goptamination

[y
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. o i wa



-

Fodmlnedwlvass.m.m.lmday me&mlwumdnmhﬁm 31651

TABLE 6—1 AR MIGRATION memr Seomm

tmosp
accumulated with that release may be used
to establish an observed release.

¢ Chemical enalysis—an stalysis of air

g;mmd t':!:;leau wﬁv:hefnﬁhmm
by separs evaloati $28 potential
the particulate

) prerms
Liketthood of Relaase L )
1. Onseived Reloase : . . 850 —
2. Potential 10 Roleane:
2¢: Potential to Relesse (igher of tinas 23 and ) 600 -
8. Ukefiood of, Release (highar of fines § ard 2c) . .
4. Tordolty/Mabity - < ; ] -

§. Haxardous Waste Quentlty — i K. —_-—
' - & Waste Cheraclaristics. . S - —
:ww . : S o | —
8a Level { Goncentrations. N S —

b, Lavét # Concentrations..._. - — & -
Bc. Contamination, = o errearasn s &) -
8d. Population (ines 8a4-8+-8c) e N —
8. Rosowces i = — 8 | —
10. Somiive Ervironments - - -
' ::mm — e i g —
. “u.rmmumouoa : . _~ - ﬂ_ ' —_—
- tzmmmmammMG i e - 100 —
Egm‘::sm Hvﬂlmommmﬁmmwmmm;mﬁm&muu
400 not round to nearest intog ‘ " i ‘ '
6.1 Likelihood of se. Evaluate the mblenth:atdmnmbatanee() highest potential to release value (either gas
Aikelibood of release factor categary in ferms - increased itly above the background - or particulate) calculated for
of an observed relesse factor or a potential to mmmﬁm‘fg;?m(mma). . evaluated and assign that velue as the site
release factor, Some partion significani increase must relegse factor valve as specified
811 w&m&mu be attributable to the site ta establish the mdm *
cheerved relesse a observed release. Evelua
 demsonstrating that the site has released a H an cbserved release can be established, 6121 %mxaﬁm&.
bazardous sobx to the ‘Base assign an observed relesse lactor valve of gas potential Y T
this demonstration on either: - - 550, enter this vahe in Table.8-1, and - contain gaseous hazardous substances—tha
* Direct material (for to section 6.1.3. I «n obsesved 'hmmmm:hwww::"
example, particalaie snatter) thet contains WMM«WMW pressure grea or
one or inare hazardous sabstances has been ulemkctorvdmommmchu Evaluate gas potential to release for each
seen entering the atmosphere . Tableb—l.andmeeedbncﬂm source based on three factors: gas
evidence s the inference of arelense 612 containment, gas source type, and gas -
e e e e e et migration potentisl. Calcnlate the gos
1 10 release [ release in
emosphers, demonstraled adverse effects  Lolease canaot bo astabshed. Determine the  FOI7ANA1 10 valie ap dlustrated

_ “Table 8-2. Conibin sources with similar

characteristics into a single source in” .
evaluating the gas potential to release
factors. .

nmpluindlmathn!hcmmcf n!easefuucbmmmmmsmmc )

TABLE 6-2.—GAS PovenmaL vo RELEASE EVALUATION

N = i - G” = -
. e Gas containment Gas source. . G
Source Source type factor vaiue® ww::'?e sl i et e Sum Gas source vake
A e e ®40 MB+O)
1 . . g ..
! . -
<)
4,
4
Q..
7.
Samwmnmswu(s»wmwwsasmwm’ _
*Enter a Source Type fisted i Tabie 64 ) '
'EmeGathcwwmanmemmefzﬂ

‘Emev Gas Source Type Factor Value from section 6.1.2.1.2.
- YEmer Gas Migration Patential Factor Vaiua from secton §.1.2.13.
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61211 Cascontainment Assigneach  Table 6-3 that applies to the sourcs, exoept: blmcnleuewiﬂhmhanuﬁveﬂn

source a value from Table 6-8 for
pocir Use the valu';:m us:gn-nluooftﬁf&mhwhuof thuourca.

TABLE 6-3.—GAS cou-mmwr FACTOR VALUES

AN siuafions except thoss specifically istod bolow ’ ' 1
Evidence of biagas 10°
facsny teguisrly inspoctid, malntained, and comyilaloly covering Sowoe ".’,'
ww‘
MM surrounded by engineering windbreek and no mmmwmmmm 4
mmmmw Inspectod, 0
ﬂm”h&m%w“ 0
mmnanl g
ummulmau-u 9 foet .
mwnl
—M-ﬂmw 8
—Mdmmm; 7
-me wﬂumumm»pm° ‘70
Wﬂ“<1bot
-mmw wmwd“mdwwhmm' ‘70
‘l’mum mwmmyummmmmhuhumm 4
-MM muwwmmm :
-mmmuwlm
* Consider moiat Wmmwwmw»mmnmum
. 81212 Gas.source fype. Assignavalue .  TABLE 6-4.—SOURCE TYPE FACTOR —~Based on this sum, assign the hazardous
hﬁnm?ob sowoe as follows: vmm ) substance & value from Table 6-8 for
® Determine if the.source meets the - - . . gas migration potential
minimum size requirement basedon the - - - ® Assign a value for gas
wasie quantity value {see - ) . 1 W potential to each soirce as r
section 2.4.21.5). if the souror receives a - Souce ype ~8elect three hazardous substances
source hazardous waste quantity value of 0.3 o associated with the source:
or more, consider the source to meét the : ‘ ~-if mare than three hazardous
minimum size : : : substances can be associated with
-H&cmm‘e.umm&z: 'WU?M—A ﬁ g : . the source, select three that have
requirement, assign it s value 64 * No evidenoe of blogas rlease .
for gas source type. - "I:'Twﬂ. . o a &ehi;benmmlaaﬂonpoten&l
o If the sourcé does not meet theﬁ:hﬂnmm « Scrap metal or junk plie—] 8 | 17 --ufewethnthmgueous
size requirement, a3sign it a value of 0 for gas  Trash pile —— 6 hazardous substances can be.
source type. :mﬂﬂ:&ﬂﬁ—-——-———- i : associated with a source, select all
lfnoumanbeslumwmewhm : 7 ' -Ave::%:mmmmnﬂﬂ
size requirement, assign each source at the backfiled): - . usipadtoﬂlelelected
sltenvalue&om‘l‘able“famm o Evidonoe of blogas ralease .| g 22: W D tances.
pe. s-;t::mm:mww— ~Based on this average value, assign the
f T source a mgrationpotznualvnlue
TABLE 6-4—SOURCE TYPE FACTOR ) o n| ¥ from Ta
VALUES Othor types of sources, not else- 0 TABLE 5—5;-'—VM.UE.SFORVAPOR
where specifed oy 0 PRESSURE AND HENRY'S CONSTANT
’ 6.1.21.3 " Gos migration potential. Evaluate - . n
- At thisfnchrforealch;:rumnfonm , Vapor pressure (Tom A Al
Source * Assign a value for gas migration )
Ges |P3%- o tential 10 each of the gaseous hazardous G"""m:g_—;;-ﬁ—-*—w—:—m g
substances associated with the source (see G'w.m. © 10-2 T 1
Active fire area 14 30 seclion 2.2.2) as follows: l.nssmw' 0
Bum pit R 9 2 ~Assign values from Table 8-5 for vapor ’
Containers or tanks (buried/below- | . pressure mdbsﬂet::y'n constant to each : - -
ground): bazardous substance, If Henry’s *s constant 3 Aﬁm .
:Mmmo! b:gasmmnem_. ﬁ g constant cannot be determined for a Heray's ! tm-m?/moh Ao
Containers or tanks, not elsewhers | hazardous substance, assign that Greater than 10°.. 3
specified : 21 u hazardous substance a value of 2for  Grogter than 107416 10 %o | 2
Contaminated sol (excluding land the Henry's constant component. 10" to 10-4 L 1
t i v | 2 ~Sum the two valies assigned to the 1esS than 1077 ..oy s e °
Landfarm/iand treatmem......c.cvcceeue 8 2 hazardous Subs(ance S —_—




A3

Tmse—e-ususummmvm Tm&?—ensumfmm
VALUESFORAHAZMDWSSUBS?MOE mesmms«m:—c«:nduded

rea«dm/mss.mm/ma.y.nemum/mmmm m '

d:mmdmmhhwﬂuhh
hazardous substances—that is, those ‘
hazardons substances with a vapor pressiite

values m,. ’ trigration potental i less than or equal to 107 tosr.
Sum Huﬁ’?sm “ “W w&“mmm ‘w‘ Bvaluateparﬂcuhtepﬂenﬂalhldmbr
each source based on three factors: .
"' — 0 to< s " particulate containment, particulate source
’ e s < ., .
% vo— e I ) w4t rial i o
Sore T = v “H fowtr than fhves hazaious sbstances o e Yalue as ilnstrated I Table 6-8. Cambine
PR : . mw&m hm' mmmmw;wam‘:
' TABLE 8-7.—GAS MIGRATION POTENTIAL  be sssociawd. """'"“""- mmwm perticula
vAwgsmmsOuacs 61214 Colculation bfmmndalw 61221 Porticulate containment. Assign
releese volve, Determine the gas to each source a value from Table 6- for
Nm&ummmm'm oo release valus fof each source s ustrated in  partculite containment, Use thelowss valve
Tahle 6-2 Far cach scurce, sam the gas ﬁm‘l’abloﬂﬁ;aﬂ»liuh&cm
. ; H source type factor value and gas migration 01222 WWWWO
[T Y ) e eeimiimame] © O potential factar value and multiply this sy~ value for particulate source type to each
Swcs. e eiiwd .8 . by the gas contaigment factor value. Sclect source in the samé manner as far
. - : v the t product calculated for the sources  §43 sources in section 61212, -
evaluatod and assign it as the gas potential to =~ - 63223 _ Particilate migration potenticl.
. Mvm.hummmmm Mmmmmm-m
Table6-t. ' from Figure 6-2 for pasticulate tion
- 8122 Porticulats potential to relacse. Assign this same value to each
Bvdutepurﬁednlepomudhmlmhr mneummdm. :
Tme-e.—PmmvsPommﬂameEvmmn
1 A -','ﬁ c “@+a AB+0)
o - ; it e
3
.4
5. -
‘, -
7
[
' mmnmmmmmmmvw
.m%ama;u hTF‘.guH mmns.t.au )
Cm -
B Periatte tiaion P e Ve e i 000 B
TABLE 6-9.~~PARTICULATE CONTAINMENT FACTOR VALUES
Mdmmmmmmm ;;;, J— o Ty
- Soures: et WW waerbzuwnnmn A mmwo ‘7’
wummww% mw oples o
U-contaminated soll cover > 3feet
* Source substartially vegetated with kitde or no exgiosed sod. ... \ :
* Source lightly vegetated with much exposed 9oil... S . 3
* Source substantially devoid of vegetation ?
Uncontaminated soit cover > 1 foot and < 3 feat .
. heavily vogetated with essentialty no exposed sok
—Cover soi type resistant to gas migration * 9
~Cover soil type not resistant 10 gas migration * or urik 7
» -mmwywmmwmndmummmmmwaw~ 170
Umwmwm<1foot S = ’
-mmnwmwmwmmdmmmmmmmm o 170
Tmamwmmmwmmmmmmmmmnmmm_-__. BN R /
Source consists solely of containers:
:mmmmﬂ&wt 'rom ther o
‘8““' mww mﬂyprmecled weal bymwla'ynspec\edmamtamedeovw g
. i 10

* Consider moist fine-grained and saiuraled coarse-grained soils resistant to gas hig':iﬁon.Considefall ather soils rorvesistant. -

‘MLING CODE 6560-50-M
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" PARTICULATE MIGRATION POTENTIAL FACTOR VALUES

mummminmnnmammwmmm/mmé - P8



rmmlvuwuo.m/mnmumlmmmm mss

o followxng equtian.

12

: .Jvnere

PE=Thomthwaite P-E index.

K P =Mean monthly precipitation for month i, -

- in inches.
|

: ZPE-- E us [P,/(TplO)]“”

- : C g ' ,r.«um m&mz

in degrees a5y moath

Flwnse-a.—Pmnwurszm hvhgnnmm&ly"l’m luu’ien
'PorsnnuFmoaVAum—mum ‘ wm‘!’.m
S EE sty ok A e
. . o) m ) Mnhehhdhmweﬁl&

- Location’ © o ] el Anblﬁhumnhehu&mm&e
T 'rm.se-m.—Pmmmummon-' R
Hmmm_..___....___..':: ] 0 ' Poranw.w\u:ts Lo

e e I A
e R e s

Pty gsrmusmternss IR 11 et R

Mjuro, Marsha! istands.... .o oL
** . Pago Pago, American Samot.—e—q = O . 81234 Calculation l‘z atg

Poridpe lad... o] O potentiol fo release _ the

Truk, Caroline tlands ...} @ particalate pot 1o release value for each

Weke lsaed—niri——] T gource as lustrated in Table 6-8, For each
. Aasio ——~—-—1 7 . -source, su its particulats sourve type factor -

" Anchomsgs —— A " 2 »"W"‘”ﬁ“’?.“"‘«.ﬁ‘-‘.&'ﬂ'

Barter IBENd ..o i) 14 “the product calcuiated for the sources -
- Bathel... 4 evaluated and agsign it as the ..

Bothos._... ameeed. ' 47. - - potemtial to release value for the gite. Enter -
gpuug: e W . tbevilveinTablegl ~ . - .. - .
P ——] 8 uz;mnm“g A mmclaa:; g
. m__‘| | " — . ;z . . hw’ﬂneﬂﬁﬂlb'dm“h "m. Ao d" h =

B o — - 0 section 8.1.21.4 and the particulate po .
. aﬂ&mm-.-m g wmwuenWhm L :
' Kutzebve SN n” -A’mufamumammmu

McGrath ———1 - ¥ . Tablee1, .

s'_!‘ p.‘am T Ty 8as G:lcqlnﬂonaf o!mlcm
. Takeging..... s 8 factormtaaorymlue.lfmohmudmm- .

Unalakieet... ] %7 i established, assign the observed rilease ,

\ylddet : g s :tacwrvalnaofmd:.lhelﬂw!ihwddmlem'ﬂ -

sastat.-. ~ -ﬁcwuatquv Otherwise, assign the
mmm_ : Ty . Site tial to reledse factor value as.the

oot ;1- «mmumm
. &t Thomes -+ Enter the valué in Table 6-1. -
Puarto Rico - 62 Waste characteristics. Evaluaté the

Argclbo._.. P .wmmmmhmawbmd
. Coloao. 6 on two factors: toxicity/mobility end - - -
Fajardo.. " " hazardous waste quantity. Bnhﬂunly B

Humecs... -8 . thosehaiardous substancés avalable o -

1sabela SIEH00 oo 1 migrate from the sources at thé site 1o the -

_ .Sm"""”m A amﬂme.&whhnurdoutnhm '
., . Hu;:dom mbﬂgw:th»tge&le&e

¥ sﬂelocah t on Fi an o release c
sl ekt o
Pgmtraimail e Al e s

° wate? using the containment factor valué greater than 0 (aee,

section 222,223, and 8.1.21.4).
© All particulate hazardous mbmmm
associated with a source thathasa

particulate containnient factor value greater
than O (see section 2.2.2, 223, and lu.z.z.!). .

821 Tax!aty/mobtbty Foreach

bazardous substante, assign a taxicity fattor
“value, a mobility factor value,and 8
~combined toxicity/mobility factor valis as’ .

specified below. Select the toxicity/mobility

~faclor value for the air migrauon pathway as

specified in section 6.2.1.3.

fo!lom:
_ vcumbawm-ubmne&

" Assigh by factor valoe el 110 :
ndlamhwdomm

¢ atmosphers.-
mnmunqmmm
Table 611, based on vapor preasure,
to each gaseous hazerdous substance

obsérved release.

e m«huwmmm

m-mmmamu
* sath particulate hazardous substatice
MthhuM

Figure 6
to each particulate bazardous - -
. oubmnallmdmswnulh

-?wduhaﬁmnotcnma—amd
+ . for site locationis neat the boundary
* - potnts on Figure 8-3, assign a mobility -
* factor value 10 each particulate .
- hiazardous pubstanice that does niot : *
‘ fmeetlhaaimforuobmed .
.- release as follows: ;
-Galwhbu\mlueu

. _M=WW'IIPE]')
where:
U=Mem average anqual wind

. Gamuandpmiudatehwdom |

substances. .
~Fora hazardous mbttam potential!y
" present iu both gaseous and
particulate forms, select the higher of *
the factor values for gas mability and -
“. . paiiculate mobmty for that substance .
" - and agsign thntvalunthemobility -
-factor valae for the haurdous .
"sabstance. ‘

‘6213 Calculation of mdty/mobzlzty

" . factorvaliie. Assign each ha

subistance a foxicity/mobility factor value °
from Table 6-13; based on'the values :
assigned to the hazardons substance for the
toxicity and mobility factors. Use the -~

- hazardous substance with theé highest
: toxm:y/moblhty factor valueto asagr @

valueto the foxicity/mobility factor for-the

. @ir migratiorr pathway. Enter this valve in
Table 8-1. :

st does ot acet e ctcta or 3. A
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ALUES - t - Vawes=Conckuded [
v . V SILNG COOE §380-50-8 .

rme-u,mmm - - TABLE 6-~11.=<GAS MOBILITY FACTOR 'NMMD_WW- . ‘

Veporprissus (Tom) . | A vaporpeswrd(fom . | Al

- - Greater then 107* 10 10~

Groater a0 10 emeionriiond 10 ono2
Greater tan 10°°0 107 e ] - - 02 Less than or equal to 107 00002 -
Grester than 10~* 1o 10~¢ e w2 S
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Evduantheuxgeh hctotc-tqorybued
on four factors: nearest individual,
povnlation.momo.mdund&ve
environments. Include only those targets (for

individuals; sensitive environme: '
e ats) . location (sample location or direct

" Jocated within the 4-inile target distance -
limit, except: if an observed release is
established bzond the 4-mile target distance
limit, include those additional targels that are
;'pae':lﬁed below in this section and in sechon

Evaluate the nearest individual and
population factors based on whether the
target populations are subject to Level 1
concentrations, Level II concentrations. or
potential contamination. Determine which
applies to a target population as follows.

If oo samples meet the criteria foran
observed release o air and if there is no
observed release by direct observation,
consider the entire pog;l:non withio the
. 4-mile target distance limit to be subject to
potential contamination.

locations. If the most distant Level Il location
is closer to a source than the most distant
hvzllumpleloaﬁon.donmmderthe

> Level H location.

¢ Determine the single most distant

observation location) that m«: \ts the criteria
for Level | or Level Il concentrations. .
o I this single most distant location is

" within the 4-mile target distance limit,

identify the distance ca es from Table
8-15 in which the selected Level 1
concentrations sample and Level I
concentrations le (or dkect observation
lochtion) are locat
~Consider the target population
" anywhere within this furthest Level 1
distance category, or anywhere within
8 distance category closer to a source
at the site, as subject to Level |
concentrations.
~Consider the target population located
beyond any Level I distance

51660 FodualkegimrIVol.ss.No.ul.IFﬂday Deeember“.l!!BOIRulesandReguhﬁom
FIGURE e.s_pmmtg MOBILITY FGURE s-a.—Pmmns MoBmsTy TABLE 6-1 z—Pmmw: MoBITY
FACTOR VALUES—CONTINUED + Facron VALUES~ConcLuDED FACTOR VALUES
: ‘ =2 | Greater then 1.4 X 10 ] a2
Packic lsands. | Adnerican Virgin tsands T | O e A X W] 006
0.0002 St Croix ... 0.0008 Graster than 14 X 10"t
mm—-————n—-—-—n— m “m‘ T 0.0002 “ x ‘o-. " 0.002
Koror tslend .1 "0.00008 | 'St Thomas -0.0002 - Greator than 4.4 X 1010 .
AN i} 00002 e ; 14 % 10 0.0008
Marshofi falends ...} * "0.00008 N - emns u to-‘u._._..._.._‘ - .
Poneps NGt it 000002 mmuxto—m____._
Tk, Coroline fstinds. - ...] "©.00008 14 X 1074, © 000008
Waketstend i ], 0002 ] Less than or oqual 1 44 X 105} . 0.00002 .
Yeolsiand. oo 0.00008 ' - ' .
L , : Do not round to nearest integer.
S 'Tms-ta-mmopm#menVMf
* WobiBy facor veloe - 10000 | 1000 | 100 | 10 1+ Jo
10 I . w0 100 f1o [ 1 o
02 = 2000 | 200 | 20 2 02 | o
0.02... 20 2 2 lez o2 fo
0906..... i . .80. e | o8 | 008 joogs |0
0002 R . 20 [: 2 | o2 ]co2 jowe |o
0.0008. 8 08 |.008 | 0006.700008 | ©
_0.0002. A .2 02 | 002 ]|.0002 joooe2 | ©
. 0.00008 ... - . o8 oo08{ on0a] 0.0000 |0.00008] .0
s 0.00002 i — T 02| oo} 0002 0.0002]0.00002 O
. -Dom-pmbg'q'ydkm o '
e22 Humﬂwmthmb'mmwna If one oz more meet the criteria for "ategoﬂu.nphandlndudinztln
1s waste quantity factor v an obsarved release to air or f there is an : population anywhere within the
. air 3 s sp hm- cbserved release by direct observation, furthest Level It distance category. as
zuhm&hvdukh'n 1~ R mhatcthepopnlsﬁanu(oﬂam: subject to Level Il concentrations.
elealat teristics * Determine the most distint sample ~Consider the remainder-of the target
foctor calegary vahie. Multiply the toxicity/ 'huﬂm!hutmdnuiteﬂahhvdl . population within the 4-mile target.
y $actor value ) . _concentrations as in sections 2.5.1 © distance limit s subjeci to potential
waste quantity factor value-subjecttos.  _ and 25.2dnd the most distant location (that’ contamingtion. . -
maximum product of 1 X 10% Based on this .~ is. sample location or direct dbseivation '
a valge from T . locatien) that meets the criteria forLevel I - - « 1 the single most distant location is
i cup, xts s v ke T To e demiing Mt b e 1w sl
factor caf En b
"3 ?’mga'm. ter thls thh.q‘ "'the Jevel-of contamination for sample Level I concentrations sample and Level i

concentrations sample (or direct observation -
location) are located: -
~If the Level 1 sample location s within
the 4-mile target distance limit, identify
the target population mbject tnl.evell
cancentrations as specified abov
~if the Level lmnpkhuﬂouhbeyond
the 4-mile tazget distance limit,
consider the target population located
anywhere within a distance from the .
sources at the site equal to the
distance to this sample location to be
subject to Level ] concentrations and
. include them in the evaluation. '
~Consider the target population located
beyond the Level | target population,
but located anywbere within a-
distanoe from the sources at the site
equal to the distance to the selected
Level 11 location, to be subject to Level
11 concentrations and include them in
the evaluation.
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-

-Domlhdndsmhnel lioun

subm potential

' TABLEB-14——HEAL‘I'H-BAS€D
"BENCHMARKS FOR HAZARDOUS
SUBS‘I’ANCESNNR

°Cmeomu mupnding
AnhlenAirQuﬂuShndaxd MQS
Cmt:nﬂn " 5

mwuwummmu

inhalation gxposwres.
mhmx
responses cotresponding to
wmmhmm
sures.

'nmssda—mnumwuwnnummw
DiSTANCE WEIGHTS

distance
woights
0. - ] . 10
025
0054
408
00051
00023

00014
0

-mmﬁumm&

634 Nearest individual. Mdznlhe
nearest individusl « vaiue as follows:

rm:lady occuptnd bnildim or areasis
eatnhvdnmmmhmmn

. lf mme of the residences and regularly
dbuil s and areas Is subject to
Level I or Level i concentrations, assign a
value bo this factor based on the shortest

v 'I' _h"

to Nauoull'

 Distance to neardst indvidual Gnies)

umammdhm
any source st the site with an str migration
. contalmvent facler value gieater than 6.
Based on this shortest distance, sstign a
vmmrawo-xmeum :
individual factor.
&nnthnaluuuigudh'l'abke-l.

TASLE 6-16.—NEAREST INDIVIDUAL
. FACTOR VALUES

|

-
L ounvBRY

population factor, count residents, students,
and workers present within the

average number of persons ¢
the county ln which the residence is focated.
8321 Level of contomination. Bvelugte
the ation factor based on three factors:
Level enmentralions.uvelll

cancentrations, and potential contamination.
Evaluate the popumxon l:l;jled to Level 1

. Level Il concentrations factars, use the

population etumntc.not population ranges, fin-
evaluating bath factors.
6322 Level [ concenirations. Sum the

number of people subject to Level 1

. within a distance

wmmﬁmmwﬂambym

. Assign the prodiict as the value for this

factor. Enter this value in Table 6-1.

8323 Lavel Il concentrations. Sam the
number of peaple subject to Level I
munmﬂm.bowhdﬁemm
slready counted under the Levell -
conoentrations factor. Assign this sum as the
mw&ammmmmn&
61

63.24 Potential contamination.
Determine the number of pesple within each

: distance category of the target distance limit .

{ee2 Table 6-15) who are subject o potential
contamination. Do not include those people
sircady counted wnder the Level and Lovel -
I concentretions factors. .
Bmdmhnmbndpwpkm :
category, assign a distance-
weighted population value for that distance
population valoes in Table

. distance-weighted
8-17 incotporate the distance weighté from

Table 6-15. Do aot multiply the values fram
Table 3-17 by these distavce weights.) -
Calculate the potential contaminsticn .

factor valie (P1) as foows:

1n
Pl=— I W,
10 i=1

where:
W,=Distence- population from
Table G—ﬂ“;'?udkm category i
n=Nuinber of distance categories. :
I Pi ia less than 1, do aol round it to the
nearest titeger; if P1 is 1 or more, tound to the

Mﬁl;\ . nearestinteget. Enter Gils vulue in Table 6-1.

6325 Colculotion of population factor
value. Sum the factor values for Level I
concentritions, Level II concentrations, and
_potential contamination. Do not round this
"sum to the nearest integer: Assign this sum as
the popuilation factor value. Enter this valne
in Table 6-1.

TagLe 6-17 —usvmcs«WamTEo Popuumow VM..UES For Po'remw. CONTAMINATION Facron FOR AIR PATHWAV s

. L mummmmm
P p 101 | 301 | 1, 001 10,001 100,001 " 1,000,001
o [N N[ B B ok [R5, | R | ot | TORRS | e

g 300 | 1.000. 3,.000, 30,000 | 300000 { "% | so00000

0 4 7 53 ] 164 | 522 | 16833 | 5214 | 16325 { S2337 | 163246 | G190 | 1632485

o 1 4 13 a1 ] 131 | 408 | 1304 | 4081 13034 | 40812 .| 130340 408,114
of{ 02 ( 09 3 9 2 88 282 882 2815 8,815 26,159 88,153

1 0loos| 03 | o9 | 3 8 | 2 8 201 834 2612 8,342 26,119
{0 }loo2jioos{ 03 | o8 3 8 2 63 268 <] 2659 8326
0 {00094 004 | 01 | 04 4 2 38 120 s 1,199 arss
© 10005 002 | 007 | 02 DJ 2 ? n n | 2 730 . 2.285

mleger

6. 3 Resources. Evvaluate the resources
factor as follows:

* Assigna value of § if one or more of the
following resources are present within one-

Mmmo«mmwmamamwmw mmmmwwmmmw

half mile of a source at the site having an air
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,.‘wc el

.
h&%cuh&oﬁmm
&mﬂlnnha in Tabls 6-1;.

el i,

vironmenty: .
seasitive environments hased on two factors: . -

CEEsEsl

..:mywhmwnbfn-mg

‘WA=Value

o Table S8k,
;mlanda elwm

&-thu(s mwhn'l'cblamh ‘

4n=ﬂmbsdmdﬂnmbmmuhjui

I.duubamntmduunbjed .
actual contamination. - .

nbleet cetnal
s contamination and friclude al! such
miﬁvnmhmhhtbe
evaluation.
-Do‘tothdndemmﬁve

environments as lubjec! to potelﬁal
* ¢ontamination.

6341 Acmdaaammlmh'm Detemine o

those sensitive environments subjectto. -
. actual contamination fi.e. those located

. partially or wholy witkin a distance category

sublject to actual contamination). Asaign
- value(s) from Table 4-23 (section 4.1.43.1.1)
10 edch sensitive envlrmment tub]ect to

© ' actual contamination.

" Fot those sansitive euvironments ﬂm m

- - wetlands: assign wn sdditional value from -

“-Table 6-18. In assigning a vélue frori Table -

6-13, tnclude only thiose portions of wetlands -

~Jocated within distance categories sbject to

.. sctual contamination. If a wetland is Jocated
. pertially in a distance category subject to

. actual contamination and partially-in one

" subject to potential contamination, then

solely for purposes of Table 6-18, count the

o porhon in the distance catégary subject to
polenitial cantamination under the: potential

to actual contamination,

mmmmumu
TABLE 6-18.—WETLANDS RATING VALUES

. FORAIR MIGRATION PATHWAY *
las.lmt ‘ Q
120 80 -8
Greater than 100 to 150 128,
Greater thian 150 to 200 178
Gieator than 200 1 '900. 250 -
Greator than 300 ¢0-400 - - 350
Groater than 400 to 500 450
Greater than 300 - 500

" determine the value for the sensitive

distance limit that are subject to

potential
- contamination. Assign value(s) from Table
, 4-23 10 each sensitive environment subject
to potential contamination. Do not include  ~°
&mmﬂuuvhumnudxudym

. for Table-4-23 under the'actua)’
_'contamination factor, . - .
For each distance ca to
contamination, nun!hovdm(s)
assignéd from Table 4-23 to the

one distance category, assign the sensitive

?A'envmmntcnlytoﬂ:atdmmeeuw .
the highest dia®vnce wﬁm ue - -

having
from Table 6-15.
For those sensitive envimnmenn that are

* wetlands, assign an additicnal value from
- Table 8-18. In assigning a valve from Table
‘818, mdude ‘only those portions of wetlands

located within distance categories subject to
potenual contamination, as specified in
section 6.3.4.1. Treat the wetlands in each
seperate distarice category as.separate .
sensitive environments solely for purposes of
appiyhg Table 8-18. Determine the total
acreage of wetlands within each of these
distance categories and assign a separate -
value from Table 6-18 for ‘each distance ’
cat

Calculale the potenual contanunauon

- factor value (EP] aa follows:

- ﬂ'=; ,E‘(!Wﬁ&m) -

wis

By=Value(s) d from Table 4-23 to
. .sensitive indistance -
category J.
Nunber of sensitive nvlmnwh suw
contamination.

W v-lumwm‘hble&u&r
’ wetland area in distancs

.. category |
n,-oummmrabm-nm

distance categosy §.
nambcddimmatmduubjedm
contamination.

potentiel
. HEP1s less than 1, 6o not round ft 1o the
nearest integer; if EP is 3 or more, round to
the nearest integer. hwdnenhunigmd
ln‘!'abho-l.

dadmudumlohmmhm

Because the pathway score based-golely on
sensitive environments is limited toa - - -
maximum of 60, use the value EBfo - )

product by 82.500.
~If the result is 60 or less, assign the

vduﬂulheua:dﬂvsnvkmdu

-factor value.
-Iflhemultmedaw.ulwmu
: valnemufonowa. g
. (e0)(e2.500)

Aaisnlhe value EC as l.hesmsltive

: mhomznhfacmvﬂu&bomtmnd .

this value to the nearest integer.

- Enter the value essigned for thesemitive -
. environments faitorin Tablee-1. -

. 635 ~Calculation of targets factor .

- category volue: Sum the pesrest individual, -

population, resources, and sensitive -

. envirenmenty factor values. Do not round lﬁil

suin to the nearest integer. Am@thiuumas
the targets factor category value. Enter this
value in Table6-1. "

* "84 Colculotion of air migration pothway

score; Multiply the values for likelihood of

. release, waste characteristies, and targets,

and round the product te the nearest integer.
Then divide by 82,500. Assign the resulting
value, subject to a maximum value of 100, &8
the air migration pathway score (S.) Enter
this score in Table 6-1.
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" 20 %ConuinmRadlmuve : “nlaue muumouzzmcma.n\.u ' demdwnba“yu"h’rnbhnm
Substaonces.. ammdd.udlhw!dmbewmiduedh w;lmﬂdﬁmwmm;d:om
In radloactive substances are HRS . radioactive substances
hazardous substances under CERCLA and Svnlutunncdnh_!uhyl‘n containing only nonradicactive hazardous
- should be considered in HRS " substances using the instfuctions epecified in  substances, while those denoted with a “no”
Releases of cestain radiodctive substances . sections 2 throtgh 8, supplemented by the mnotmhauddiﬁuuﬂyndmm :
mhmm'at exclndedhondudeﬁnlﬂoad instructions in this section. Those factors addressed in this section.

TABLE 7-1.~HRS Fmons EIALUATEb DIFFEREN'!I.Y FOR HADIONUG.IDES

substances and the other bazardous °

substances in order to dérive a single setof

factor values for each factor category'ineach
of the four pathways. Thus, th. HRS score for
these sites reflects the combined potential
hazards posed by both the radicactive and

-24.2, When observed eontaminaﬂon ennnot

be enhbhshed. do not evaluate the uoll
731 abserved m]ease/obsemd .

-contaminabon. For radioactive substances,

utabhsh an observed release for each
thway by demonstrating that the

Lkelhood of Releasé . 1 . Ukeithood of Retense - waw Uketihiood of Release
Observed Reteass_.......J : Yas | Oboorvod Releass ive—z] Yo - | Observed Contamination .| Yes od Aelea) ... Yes
0 ReI0250..cvicmmnid . NO | Potantial ©0 Relegss .d No . | Atractivonass/, B Gas Potentisl to Release....] No
y . No . mﬁqmmrm o Nearby Residants. 3 CONEAMON e  No
Net ProciphaBon i No | _ Runol.. . Mo | AeaotContamination No | GasSouce Type.. No
Dopfthy to Aquiter ... -] No | _ Distance to'Surtace Watee.] No 1. . Gas Migration Pote No
Teawol THIO cveoeernamsiiciinmed  NO Mﬁmm& Mb i No
. Partioutate Source Type—..] No
Toniehy. oo Yes rm/wwm \’r’u/ [ P Yes | TouoRY i Yes
09 . .
Moblity__... .Ng | Peristesico/Mobitty..........] Y6s/No | Hazirdous Waste Quantity.] Ves | MobiBty it NO
Hazardous Waste Quantty.... Yes | Gioaccunudation Potental.] - No - | Hazardous Waste Quantty.{ Yes
B Hezardous Waste Quantity .|  Ves ’ . .
Population._.... N Drinking Water Popitation .. Rasidont Popidalion —eeer] Y03® | PODUIBON oo
Wetthead Protection Afes ... o | Sonsiive Envionmrients....—] Ves® | Reaouoes. ..o No | Sensitive Envionments.....d No
' . mmmm Yes® | Tomeshial Sensitive Erviron- No
mmmm Yos®
' Nearby Indidual.wwvee|  NO
T T L ey
’ ~
In sites contsining mixe speuﬁedlnueeﬁmzthmngho.exnep orsuxfnuwatndwnghdired
radioactive and gther hazardous subisiances  establish an observed release and observed deposition, or -
.mvolve more evaluation than sites containing  contamination as specified in section 2.1.1. -Porthelutfauwaiamigmmn
only radionuclides. For sites When an observed release canriot be - pathway, a source area containirig
. mmﬁm?omuw ettab!&hed f:l“ migaﬂnnpammy. cvaluate radioactive substances has been
eubstances, lactors are evaluated based  potential 1o release as specified in i tive
on iderations of both the radicactive. flooded at q time that radioac

.substances were present and one or
more radipactive substances were in
contdct with the flood waters.
.« Agialysis of radionuclide concentrations
in samples appropriate to the pathway (that
is, ground water, soil, air, sutface water,

mhs?cuon Mfm";"ﬁ ) :l,:: h:&m ea(sed a mdi:ag&ve auu!;:tanee to benthic, or sediment samples):

7 ed by factor camory pathway {or watershed or aquifer, as i . that occtir naturall
similar to sections 3 through 6. Pathway- appropriate): establish observed _an:i:;':;l:::'dﬁ“ that a: wraly
specific differances in evaluation citeriaafe  contamination for the soil exposure pathway ubiquitous in the environment:
specified under each factor category, as as indicated below. Bage these. 9

appropriate. These dlﬂmncea gply largely
to the soil exposure pathway and 1o sites
contdining mixed radioactive and other

hazardous substancea. All evaluation criteria -

. specified in sections 2 throush @ must be met,
except where modified in section 7.

7% Kikelikood of relegse/likelibood af .
exposure. Evaluate likelihood of release for
the three migration pathways and likelikood
of exposure for the soil exposure pathway as.

demonstrations on one or more of the

follow:.ns as epproprlale to the pathway

being evaluated:

« Direct observation:
~For each migration pathway, a material

that contains one or more )
radionuclides has been seen entering
the atmosphete, surface water, or
ground water, as appropriate. or is
knowm to have entered ground water

--Measured concentration (in units of
activity, for example, pCi per’
kilogram {pCifkg}. pCi per liter
{pCi/f1}. pCi per cubic meter [pCi/
m?) of a given radionuclidein the

_ sample are at a level that:
~-~Equals or exceeds a value.2
standard deviations above the
mean site-specific background
concentration for that



-

s1684 rmm/mss.mm/mm nmbaum/mamdmm

Mhﬂmwmd A

g - ‘“m?mmm

nhuhllm
m&h tnui

.--am oﬂhhuaanmln
table to the site to establish
mem

-l!thennphm!phhm
pdmdudeﬂb!l’A

present at the surfaoe or covered by -
2 feet or less of cover material {for
mmple.aoil)tombhsbobsmcd
contamination.

. 's.Camma radiaGon measurements (applles
onlytoobamdeonhminaﬁon forthesoil .
exposure pathway) ]
~The gainma radiation expaosire tate, as
.. mneasured in icraroentgens per bour
{puR/hr) using a susvey instrument held
1 meterabove the ground surface (or 1
- meter away from an aboveground
- source), equals or exceeds 2 times the
- site-specific background gamma
radiation exposure rate.

-SmcMondhw he
attributable to thduh

mm
bowlﬁhthudhmﬁuﬁh
source.
: l' the three migration pathways, if
ol cqlmmhuhw&nm
a&vv(m«ih
“sppropriste

or watershed) an
uhdﬂﬂmdbneﬁuu.lfn
.ohmd be established, -

MM

contamination) radionuclides
. uduulbdlnd:isudlonmdkrdther
- bazardoas substances as descifbed ta

%ﬁmwﬂmﬂmnnswmﬂ

or

mhmblhhedb:;don
Momdidel other bazardous

oum r both, assign the
‘ ps or lkdsn pndnuﬁcr.

be established based on either radiomuclides .

orotherhwrdommbmnou.dom

evaluate the soll exposure pa

mi::zﬁon ll.:”l” alunm,r tial
pathways, evaluate potential to

release for sites sadionuclides in

the same manner as s ed far sites

- containing other bazardous substances. Base

the evaluation on the physical and chemical

. of the radionuclides, not on !heir
- Jevel of radioactivity. :

- For sites containing mixed radioactive and -
other hazardaus substances, evaluate
potential to release considedng radionuclides
and other hazardous substances together.
Evaluate potestial to ulease for each
migratien pathway as specified in sections 3,
4, or G, as appropriate.

- 7.2 Waste charocteristics. For radioactive
substances, evalvate the human toxicity -

" factar, the ecosystem toxicity factor. the

). assign the path tmwuar'
Pl"‘!

. applies regardless of w
- and otherhezardovs

* from Tal ;ﬂbéaehnmuou'

hll@ebm(ahwhum
potency factoe).

L) Klnndhnud&nvan;shio; '

particalar pathway are sasignad & human
. mmnhndo(ﬁmh.mdnpe
gvailable for all the radionuclides),
- madulnltllmnlmddtyhctoruheof
1,000 a9 the human toxicity factor value for
- all raditmuclides

available to the pathway.
At sites containing mixed radioactive and

" other hazardous substances, evaluste the
. and other

toxicity factor separately for the radicactive
hazardous substances and assign

eacha toxicity factor value. This
) @ separate the
are .

svailable to the pathway are assigned buman

toxicity factor values geam thano. .
Similarly, if all nonra
substances available to the pat!xway are

- assigned a human toxicity factor value of 6,

use a default human toxicity factor value of
100 for all these nonradioactive

subatances even if radionuclides available to
the pathway are: uslsned human toxicity
factor values greater than d.

722 Ecosystem toxicity. For the mrfaee .
water environmental threat (see sections 4.1.4
and 4.2.4). assign an ecosystem toxicity factor
value 10 radtopuclides (alone or combined
chemically or mixed with other hazardous
substances] using the same slope factors and
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w&wmmmm
in section 7.2.1, except: use a defiult of
?mmnmnﬂmmm

Tamie 7-2.~TOXICITY FACTOR VA;_.ues
FOR Rammas

WMW‘MW'

Ix0ug 8? .
. ler"sﬂ’dxio'"

hazardous substances
available to the pathway are assigned -
eeosyslem toxicity hcmr uluu greater than

o 7.23

a persjstence factor value
from Table 4-10 [section 4.1.22.1.2) to each
radionuclide based on half-life (i, l:)
calculated as follom

1
+

b=

-nu
<¢~

where:
‘r=Radioactive half-life,
v=Volatilization half-life.

if the volatilization half-life casinot be
estimated for a radionuclide from available
data, delete it from the. equation. Select the
portion of Table 410 to use in assigniing the
persistence factor value as specified in
Section 4. 1.2.?.1.7.

e

erarchy (these measures sre consistent -
wid:‘nmAlndlﬁwmdinm
bazardous substances in sections 24.2.1.1
and 24.21%)
A). Radiomuclide constituent quantity {Tier
mfkadionnendémmwumqmnﬁtym«
7251 Source hazardous waste quantity

- for radionuclides. Por each migration

pathway, auianamcebmdm
quantity value to each source
mhhnnmtfm”valuommnfor
the pathway being évaluated. For the sofl -
exposure pathway, assign & source hazardous
waste quantity value toeachareaof -

specific saurces {or areas of cbserved
containindtion) as specified in section 24.2.

7.25.1.1 Raedjonuclide constituent
guantity fTier A). Evaluate radionuclide
constituent quantity for each source {of area -
of observed contamination) based o the
activity content of the radionuclides

allocated to the soiirce {or area of observed

contamination) as follows:

o Estimate the net activity content {in
ciities) for the source {or area of observed
cantamination) based on:

o
~Either ollowing equations. as
applicable:

n
N=91x10"1V}) X AG
i=1

where:

Na!sﬂmbdmwlmymlmt
{in curies) for the source {or
area of

contamination).
v=rmvolmo’o£mw(}n .
: cyuds asource (or -
of observed '

eonmhnﬁm muhhg
radionuclides.

‘ N-a.a_x‘;:u‘?'_’('v)niz ;\C.

N=Estimated net activity content
- {in curles) for the source {or
ares of observed -

contamination).
Vi=Total volume of material (in .
gallons) in a source (or area of
" observed contamination] -
containing radionuclides. .
AC;=Activity concentration above
the respective background
concentration (in pCIIl) for
each radionuclide | allocated

-Esﬁmate 'volume for the source (o: .
. voliime far the area of observed
coatamination] | bued on. fecords or
—For e 308 exposure pathway, in
--For exposure pathway,
estimating the volume for areas of
observed contamination, do not
‘include more than the first 2 feet of
depth. except: for those types of
of observed conitamination
BstzthierCof‘!‘ubles-z :
(section 5.1.2.2), include the entire
depth, not hist that within 2 feet of
the surface. .
¢ Convert from curies of radionuclides to

" equivalent pounds of nonradioactive

bazardous substances by multiplying the
activity estimate for the source (or-area of
observed contamination) by 1,000. :

* Assign this resulting product as the
radionuclide constituent quantity valie for
the-source {or atea of observed
contaminalion).

If the radionuclide constituen! guantity for
the source {ar area of observed



51668 delml\lol.&.ﬂomll?nday Dembut&,lmlknlesnndkcgullﬂm

-mﬂwlﬁm . umdhmhwu&mb mmhmundmaw ‘ .
(lhltb.hhhllcﬂﬂtyﬂhllndinndldu subject to Level 1 or Level Il concentrations, 6, except: establish Level ] and Level
l‘:m n:‘hiuvedmﬁn]h for y - spedﬂadhm:ln 31 end 732, “
ares —if there has been no removal ection, _ ?
known or Is estimated with reasassbls assign efther the value from Table 3-8 For all pathways (and thrests), use the
.. confidence), do 5ot eviluate the radionuclide or a value of 10, whichever is greater,  same target distance limits for sfies
wastestream quantity messure in section - . asthe hazardons waste qu factor  containing redicactive sobstances as is
72812 aisign radionuctide value for that patbway. : qedﬁedhmawehm
wastestream tity e valve of Oand ~Hf there has been a removal sction: cantaining nonradioactive bazsrdous
Mnmvuunm g . =<Detenmins values froni Teble 2-8 - substances. At sites contsining mixed
mquma‘kw with and without considerstion of radicactive and other hazardous stbetances,
adequately determined, agsign the source (or the removal action. fnclude all sources (or aress of cbserved
area of oheerved contamination) a value for -~ the vaiue that would be assigued *  contamination) at the site in identifying the
redivnuciide constituent quantity based on from Table -0 withont - applicable isrgets for the psthway. '
the availsble date and prooedd to section consideration of the removal action  "7.3.1. Level of contamination ata
72512 ’ R w-lﬂbomcg:mm " sampling locotion. Determine whisther Level |
- 72812 mmﬁm ) dither the valus from Table 3-8 or Level Il concentrations apply st & sampling
quantily (Tier B). Bvaluate radicnuclide C with consideration of he removal Jocation (and thus o thé astociated targets)
wastestrears quantity for the source (or area action or a value of 100, whichever o tonowce. . : :
-of observed contamination) basedon the - - isgreater. as thebasardons waste 4 golact the benchmarks from section 7.3.2
activity content of radicunclide wastestreams quantity factor valua forthe MDMMMMW
«tocated to the source (or area of cbserved _nnﬁw L ai y
coatamination) as follows: . ~-lf the value that would be sssigoed o the concentrations of
o !'a&natelhuofnlvolmnnﬂhle : ""‘T‘"‘f"'&“ - ) ndmhhmk(ambh
yands or i gallous) of wartestreams posideration of the remaval acticn ) to theis benchumork conocatrations
radionutlides allocated to the -, woddbelesthanitaisigna . o patbway (or threat) as specified f
source {or ares of mdz:um“” section 7.3.2. Treat comparable samples as
¢ Divide the volume in cubic yards by m specified in section 281, -
0.55 (o the vohums in gallons by 110) to pathway. . . e Determine which level applies based on
convert to the activity content expressed in Fﬂh!ﬂﬂmmﬂh this comparison. ]
terms of nonradicactive ” mﬁwd of o H none of the sligible to be
; adequately determined e value | evahialed for the sampling location have an
*  Assign the resulting velue as the Mmmm assiga Level Il 1o the
quantity value for Table 2-6 :lm. Ifm‘hbnm us waste actual contaminaticn at that sampling
the source (or area of m:m 1ty is not adequately location for the pathway for
: ; ' o deremined one or more areas of observed  * In making the rison, consider anly
728513 cnbuhﬂm,“dmubawdoaa contamination, sssign either the velue from - those samples. and ouly those radiomnclides

L Select the higher of the values essignied to the  Table 2-8 0r & valus of 16, whicheveris . (o
" source {or ares of observed pontamination) “‘“ﬁ‘wmm boerved re

. mmmmhhm.me
for. angvﬂzd’p 2253 Caloulétion of waste tissue samples from human food
m.mum"mm""“"“ waste quantity factor value for sites containing chain organisms may also be used fir the

- valne for the {or area of ‘mixed radivoctive and other hazordous buman food chain threat of the surface water
o ‘w Mmham reund to t :ub:‘tances.huchm(umd mihwayuapuuﬁedhndimdwud
: m )- Do pot o obmedmhminlﬁu)muhmm
1&5{"0014:&!&10::6{ rdous - . radioactive dénd other barardous " 73.2 Compadsonbbmchmadn.l)nﬂn
tictor volo haza "°~”-"»"‘”°4 . calculate two source bazardous was
as sp ong or water, -
""“‘”‘“'&?’:‘"“‘“&Md 7.25.1.3 and the other based on the human pCi/m* for
evdummu tion) and round m the . nonradioactive hszardous substances as air) for the comparisons for the
sum neares specified in sections 24.2. indicated pathway {or 1)

s exoept: if the sum is greater than 0, tha Ia.det;mheewhvalhc. .ihhoﬂm 'Maumnmlcoma -y —
t ue as minant Levels (MCLs
. bmmxmundnbl.wum : g,,,ogmmmmm}smm ° 1 water migration patbway and

‘ value, select & hazardous waste quantity - two values to determine a combined source ter
factor value for this pathway froin Table 26  hazardous waste quantity value for the . :ﬁﬂnkimw::g threat in surface wal
’ ¢ Foro:nigrau);n pathway, If the :)oo t(ormd :mu‘i °dt ser b'edhmn tmln:tion).‘e‘ o Uranium Mill ‘l‘ai‘lings -Radiation Centrol
not ros valne nearest integer,
radionuclide constituent quantity is Use this combined source bazirdous waste A&W’ standards—soll exposure
adequately determined (see section 7.25.1.1)  quantity value to calcilate the hazardous P

o Screening concentration for cancer

for all sources (or all portions of sources and  waste quantlty factos value for the pathway anding to that concentration thal

releases remaining after a removal action), as specilied in section 24.2.2, except: if either -

the 10°* individual cancer risk

assign the value from Table 2-6 as the the hazardous constituent quantity ar the carresponds to
hazardous waste quantity factor valve for the  radionuclide constituent quantity, or both, wdi.nh a;;::n' exmnm (air migration wler

- patbway. If the radionuclide constituent - are not adequately determined for one or pat "n' d‘:" m“m’“’ ““wm"“““dh
qQuantity is not adequately determived for ane  more sources (or one or more portions of g‘:‘f’ eh"”m’!‘hm"“‘ym phr 8 ot i “ﬂom nl
or more sources (or one or more portions of sources or releases remaining after a removal !h a i ail ace &“ LV‘
sources or releases remainingafters removal  action) or for one or more areas of observed ~ Patiway: and sotl exposure patiway
action), assign a factor value as follows; contamination, as applicable. assign the ~For the soil exposure pathway, include

' If any target for that migration pathway  value from Table 2-6 or the default value two screening concintrations for

is-subject to Level 1 or Level Il concentration  applicable for the pathway, whichever is cancer—one for ingestion of surface
(see section 7.3), assign either the velve from  greater, as the hazardous waste quanﬁty materials and one for external ‘
Table 2-6 or a value of 100, whichever is factor valae for the pathway. radiation exposures from gamma-
greater, as the hazardous waste quantity 7.3 Targets. For radioactive substances emitting radionuclides in surface

factor value for that pathway. evaluate the targets factor ca'egory as materials. . .
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Select the bmdxmrk(
pathwey, (“ ::?Bable to the
-ndlonudide from the sampling tocation to its
{ortrmaty ““"‘""‘“"“"ﬂ,.t“ raoy

equal med hu&ebnd@omﬂlcvel
’ or 2
(sel;ucﬂmr.u).

no radionuclide individuaily equals or
exceeds its benchmark concentration, but

lhanl.udmhvel
Mdmmunhanmdudloacﬁvund
other hazardous substances, establish the
kvddmhmhaﬁwhudnmﬂhc
v radicactive substances

.toﬂnnnph

samplhabnﬂonhhnbmuuvdl
toncentrations. If more than ons benchmark
applies to a radionuclide or othef hazardous

- substance, assign Level I if the concentrition
»ofﬂwradloundldau other hazardous .

elthumehhult&ﬁafunobmd
release (ar observed contamination) far the
sample or Is eligibls to be evaluated for a
tissys sample. calculate an index 1 forboth -
of substances as in section

d in section -
uvallb

mnoc.so-zmsmedwmm]
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